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[ ft sf si * <o m m ] 

[ 36 * JB 1 ) 

3 81 <*> ft&St^ £7 ift ^ 7 , 
ft 3* . 

[ m « jb 2 ] 

3 S K © ft 5* £ 5£ 7 ifc 7 . 

MiEX7nyA,0*l*t»R*ZC*t»a**ZflIi<?>ft«E8!. 
[ IS X JB 3 ] 

© ftfi!? 5 5S . 
[ si * JB 4 ] 

*iR»tx7cr/JHtu . B0iex7n i /^7iD^U7 > s«±cttfi7-t±7$i]g?F*jff?- 

B9lBX7Q , /^'i;fiU8e**5^©Slcmffltt^U7ttIC^t!«aVtZSl<?)iTS)?^^ 
C SS * JB 5 ] 

c as js e 3 

M|gX7n v /^t**7tt2C^t!»a^t?a*JSl~5l)ril»1JBCiE«<!)IIB© 
gj? ^ . 

[ m * jb 7 ] 

*a»tx7cr/;uto. «JEx7n , /;btaj»U7. **±cJi*i7ti7»Bt#fl?T 

Z SBI <<> ftjft^ &7 -> 7 , 

«iieispt)6tifi"isu7X7n^;ntt^u - i;t!ftS!>:t?»iici)< , F5)i:^^. 
c a * jb 8 ] 

«H5x7D i /;ucs*ti3^«t^^icH^7tt7. £«±icttft7tt3c>:t!»$!*T 

2 If * JB 1 ~7l)r*l»1ftlClE*0»II<3>ft«fifc. 

[ as * jb ? ] 

®!EX70 v />'UcS*tL^^«tWli^S7tt7.Sa±ct£ll7tt^c>:T!ma>;t^ 
»*JBi~7iir*i;tMJRcett<i>»K<5tt8?£*. 
[ ns * jb 1 o ] 

«iB*iwa<?)ajR*i vt»«)!t jassi ~ ? n n » 1 jb c ie 

tt © 9 IS d> ft « 35 ft . 
[ si5 *JB 1 1 ] 

fi IE Jf ^ >8 . a * S #0 . 1 um*T®*«®jB«a**t*tafccvt*l«*t?» 

1 ~ 9 I) t ft. » 1 JBCiB«®SK<?>ftS)?fift. 
[ si * JB 1 2 ] 

- » KtiWtto z z y t »• v r z ssskjb 1 i c ee « © » ft © 

ft Jft ^ & . 
[ IS * JB 1 3 1 

acjffta^ttisttwtst'c^tftn^tJBjKJRi ~ 1 oiciEUiQaft^ftifc^fc. 
c m * jb 1 4 ] 

SSi(5iIfPS:tfi?C VCJ;'J , i8lE£&±IC«ft«©Sft7fti*t2:?*7!tf«ll* 
t 3 9 * JB 1 ~ 1 3ll***i;tMJBCie*<?>3ifflt<l>ft«£ft. 
[ tt * JB 1 5 ] 

filEl^)filCt«Stt^tig^*fel3;^^*fel3;^IS7-tt7. hDJlU yC> 
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<D ft J5J? H )£ . 

[ a x js 1 6 ] 
[ a * jh 1 7 ] 

illEJf^Jfi^l&^SV + f ';7#3tt»¥8#'itti&?ftfc*!W»**"r 'J 7 # X # H X 
7D l /^t»fKiltU7D l //ir^¥g^. BHEX7 □ V* iH«?S» H * S ? tl 

i7Dy*cis*tBatitf v 7irz**!&fi ttm* * y 7 ar * *» ¥ s * . n 
[ a * ji 1 8 ] 

/s^jet«^fz/s^)g«^¥S>:. + r y7*n*8tj*t y"7;trz*i&?8*. 
|yie^fi)g«^¥Svtt ij7*x*»?B#i;«»rftfe«»«nf y 7 # x » >j x 
7o i /ji-tififi«it2i7D i /iHjrfgv, B!iiex7ny k ;i,^5)?¥S»m«grtife 
x7D/^tai(»rzii»*iB>{. «HEx7D/^»a*is#mi»r*i*x7n/A© 
;m*ic#is#tttffl?i+T#mt3*#f!3=¥®>;. «iEx7cr/JH*]ca*ii3tt* 

c a * js 1 ? ] 20 

mizBwm&m^nY t * y7#x*»¥S#>i#t»rftfefliiW»>£*f y 7 ar * » «j x 

7D l /*tff^*itZl7D , /^iS¥gV, Sulex7D v /;nf^^®#m*irtL^ 
x7cr/^tJtott*« , ;tott¥iB*. Busex7Dy l ^wc§*tiztt)Pf^tiStzs«t^ 

£ftZS*&&t!^®V - 8lE*acHltW#U. Bu IE X 7 CP/ V Jw IE S « >: <9 ffhU 1 

[ a * a 2 0 1 

iu!Ex7 0 v / a, t it 3 $t?a t ft x^z y t »« * * 3 a 1 7~i 7urn 

[ » * JB 2 1 ] 30 

niEttttt »»t ztiiBifgt ft^^c vtniu za^ffi 1 7 ~ 2 0 1 
c a * a 2 2 ] 

«»»ttt»*3a[»«tt»¥8*. tt y7#n*»tit* U7arx«»¥sv. 
m&Bm : &&&3 i m)< * * y7#x#&^s#i;#fs?ti£/im>$**? y7jrx#u 
7 cr/ ji, t »sk u » ** ■ * 3 11 ¥ » * . « se x 7 □»/ ;n» a? ¥ » » mt ■ r *i * 

[ a * n 2 3 ] 

IilEX7D v /^r^»^«i!ES«^<9«tSlClIX7D 1 /;H?)5«?5t^^VISSit3 ft 40 
>A-t«**CVtfl«[Vr?«*«17~22lir*L»1JllCE*©ll«©ff*»t 

a 

[ a 5K JH 2 4 ] 

fll IE to $ ¥ 18 . llEf t >A-0*lCltUfeCl!t»tl!t Jt*«2 3 cte« 
<?> Sf K 9 ft s» HI . 
[ a 5K IS 2 5 ] 

fly IE X 7 O ft ft I* . X7DV k ;i'afr^rftZffi®»i4filESt5V<?)B?^<5ZU 

vtiftSfvt?a«JS 2 3. 2 4 u r *i » i «ciE«©Jii®rFfl?»i. 

[ a * IS 2 6 1 

lulEff>A-9W!ICX7D i /;K5^*tK±t3W«l%±ffitl5it^C^t!tfS[>;t- 50 
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[ m * Jl 2 7 ] 

7 ~ 2 6llfft»1ffiClE«0»ll<!><TPa»a. 

[ a * ji 2 8 ] 

miii%wm&mz®)> * * 'j7*z#t»¥S#mit»r*L^«»»^*r i> 7 # x am x 
7D/At»**itii7n/Jnnr¥8^ iiiBx7oy k ;i/»sK¥S»migrti^ 
x7DVMut;[n»*zjtott¥»*. * a < ^ti5iEx7D x /;i,r#s)r¥®tP38Picieiu. 
j t<D**clJn»t*fcfcai <?> f f > a - v . 

»iEx7D»/;i,nca*fti»W2intiit2*ttt*«t?*tt«»¥Sv.»!Ea6aft 

if^StWfiPIUffilU. lSEIIlDfft/H/TJ»iEai <5 f t ? A - * «« * ft » 2 © f 

10 IE 55 1 <9ft>A-<9Wa»C. »BEX7DV*^»flf¥S#m«»r*lfeX7Dy k ^C» 
jg^ltWiOir^ + f ';7#Zt<i;iiT3tt;tI]*? l>7:tr*ttlft¥J8. flu!EX7 0 ^BBT 
¥Stf >4D|gmfeX7ny l ;i/5)!Kl^luS?«a^t^ffiri+T^S5itIl^f!*¥S> flu 
§EX7Dy b ^»JS?»CX70^t$*?tiZ**¥8tafliUfc» 

[ Ifl * JS 2 ? ] 

flOlE»20ff>A-©WWC. Mte**c«fltttt*u. )»teX7D x /^*fl!l!e*** 
!5HcHtit4D?ttUtt«*¥8. flOlE**t itDSft * 2 &«;0o$?K, flulES«t 
#ftqF*. SUB. SUB. mm^MY t I S^^tb^S. © W '> « < V t 1 

[ S5 * JM 3 0 ] 

fltileSI 1 9f f >A-o)Wf?«PF?tLZliaEi7D//K!)affitt, flu IE il □ "? & < « 

jcYt»«m?a«fli2 8. 2 ? urns 1 jHciEttoJiaottaRi. 
[ a * jb 3 1 ] 

At ie & m ? s i* . fluiessi9ft>A-<9^ata>j;?iuEirft. »e<n. floie 
17 □ y Jttffttt rtiZitti»^flulePD®^tiD^t^c>:t!lflS>:tz^>KJS28~ 
3 o 1 1 » 1 Aceit9)i>B9fFfffti. 
[ a * ffi 3 2 ] 

flu IE 55 1 ©fr>A-®MlCflyiBX7D 4 /^<9WitR±t?^lK±ISti5itfeU>: 
tf»lU7i«*Z 8-3 1 I) ^ ft #1 ffiCiE«<2>»Il0flFJ££B. 

[ % W <D U M £ aft 03 ] 

C 0 0 0 1 ] 

[ 0 0 0 2 1 
[ ft * a) £ ffr ] 

nnih^»»}i3. f Olv l-?D^ X?B, #tt£tt0:iJKl*1XfBlS®£ 
O & 3? * ? ft . »»tt£?)«l«flf»iPHftS+ICV-3T*? : ««'J®*ffV5!oTU7. 
[ 0 0 0 3 ] 
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[ 0 0 0 4 1 
[ft ft*M 1 ] 

»IE0OZ-7B84 1»ft* 
[ 0 0 0 5 ] 

[£flB#8, ! *b£7*?ZtiSI] 

b # b S# ^ , «f*Q>X7-U-)£?tt. mm V - K #ft < . J*St:!*|I]###3}!f?l8? 10 

± t a i ± ? K i 1 1 1 9 s v c ?> 1 % -> *. . 

[ 0 0 0 6 ] 

*t C 7- . * Bfl I* . JtSSSlft^XOD-hft^JSB^rs^ofeJEJltttltt. 1 $ » 

inu^?? nnc, att«0**^A4z©ttjfft^***3»«<?>rFj«£»* 

[ 0 0 0 7 ] 

±iE<91«t«JStZfc4&C. ^SgBfl^Sfll^fFSEfiS;!*. ff ft ft t X 7 0 V KM L , X 20 

70/^tJD»i7, ifii earn 7 tt7 sn t jrjs 1 1 Mffi^ttflr^fc?;?) 7 . 

^lqHU+f l ;7^7tai>X7DV k ^t8ei2?-Z. X7CT/K?>a ; 3-t»atZ. X 7 □ 

'/;uv*ttv<&mc»tt:iit£D*tt3. «iw» t »motss u 7x7 □ y^nt t 3 . on 

[ 0 0 0 8 ] 

;i^jff¥S#^*S7tt;fex7a i /;i,7;tD&TZ;tn*»^8*. '> « < ni7D^ina 

?®tWB5cffiib> ^©mSJIClDSJtlJt^SBl 0 f r > A - * . X 7 ^fl IC 3 30 
* a J ttW#Ji« t 3 **t *» * 3 Sfe&Jf ¥8 V . StSftJf ^StWBPlUKilb . 1 
□ t rt- b 7 551 <Df t >A-VSl7^fe»Z<5f OA-Hii, * 1 <D f r > A 
l7D'/*r^¥8»US?fttl7D/ilC!8gAttita]tZ=t : y y 7 
tfZtniflitStt;!*]** y7tTZ«»¥». X7D > /^F*J5)t , ¥$#>4<>gifTtl*LX7Cr/ 

^©a^cinnAtfffflritT^ati^ffjBa^s. x7D v /^fm¥Siux7o^ 

[ 0 0 0 ?] 

*%Bn\Z£J%$kQKJXl5%Ytt&:&8.K> E)?!!l7S<5#Eli7«<&2Si 

mwic^^^5S*§tt^tiiPf^ 1 2 mmc tnBt ? . u-n- 40 

»ffil))7l5ll«6? fcS)?ll79 : 2 . lSR»8l75<7t i t:<, ffi £ $ ft ft $ 

7 *17 11*11*0 l) <?>-?. «Kg**ttW0«Kttt-«««*fl^H*7-/-!M;C(?>*« 
Mfi!!iBt3- C * 7t 9= < JAW I C V * 7 9= Z . *ffiSS$IC*4b 7£$&*fco> <fc 7 IC. K 

[0010] 

STBltlUV^79 : ZC?7,«^T-A'fXICffll)H»^tt»ffitt!Wci)§Kttt^irZU'i: 
#79=Z**£IC, fttt*0* : 3-7'A'fX©ttSKff*J*C«Z. 

[0011] 50 



(6) 



JP 2004 160388 A 2004. 6. 10 



a**1Cffi*0*«l*. Jf t X 7 □ l / ;Ht U . !7D!A;i,tJl«H7, * * ± C Jt 
[00123 

a * JS 2 C IE «! O ft BE . W»«tX70»/JHtO. I70'/Itfflll7, S « ± C Jt 

arttT»*t»«r?»«©ffj«^ac?*)-5T. i.7DVMK3>si : 5-t«'ft?-?c*ti | i 

Sit * U - C ft IC £ ^ 7 , f5/J\5ta9l7D l /iltI)5L, *«7*lfcX7D'/*t*3 

»f fii ± u . is^aKflfisjiu. ist*tsi?K);»?H. 

[00133 

IS * JS 3 C IE « © ft Bfl ft - a*JRZC»l)7. X70V k ;i'CSI«ft73tfffflr-tt7«-at 
ZUfctKftVU, UftCJ;o7, o|g7ftfi&&7ft2X7D*/^<?>»13-IC&«ti2>ttt 

[0014] 

»*JS4CiE*0*Wtt. J§ ill t X 7 □ v / ;Hb U . l70 l /lltffllL7, ft tt ± c * 

«7ttT»«t»«?t3»ll®flFSf**?'*>^7. x7D , /^*Sl£*<?>fi]icm<i[gt£ 
b 7 tt 3 C * t *♦ « * U . C ft. C <fc r> 7 . S!/ht!t^0l7D 1 /^tr^L, tf 8 7 ft- 

fex70^*trt-cin»t 2 c r «Jc«*Mt u "J ses 7 *i . i7D^)^S 
*v®isc«ffiSlt£b7ti7X70 l /;utftttc3i* i foit3®?. ® u - h » ft ± u 

[0015] 

a 5 ciesa;© ft ma . i**4cfiii7, **c»«t * * 2 c * t nm * u . s« 

3 . 

[0016] 

a*jR6Ctfi*<&ftGtt. a * ffi 1 ~ 5 C ft I) 7 > l7D/ilt«l?ttKi:tWSli 
U.S*CX7CT/^t3l*ttitZC*#-?* : Z. 
[0017] 

a * « 7 C IB * <? ft W tt , IfliStl7D^JHtb. X7CT/Jltjto*ftU7. S * ± C * 
fS 7 tt7»«t»*t J8l<?fFf!!^*?ft 7 7 . «K»t»*i*IIU7X7Cr/Hfct 
3C*t!ft$VU. CtlCfcT7, «/Jv«1M*<?>X7[]/;i>tJ»fl?U. $ 1 1* SS 7 ft £ 
X7Cr/^t*8-CJ0ttTZC*?, 7HC«>MtUtt#*i»iS7*l. 7*C*arZ© 

7-. sriiz-h^iPiiu, mffrfitacstzc**-??*. n7, i7D i /wiU 

*|5)i$lc::ftt$*7tl2r:V# , ?;F397. S»CX7D x /*tflH7tt3CYar?9' 

2 . 

[0018] 

B*Jfi8CsEi[0ftflHtt. BJKJBl~7C»U7. X7D v /;UCS*^.2iS^t^t:ICM 

<b7tt7. S&± ictt*t 7 tt 2 u v t»«^ u . fcttcfint 7«»fl?*c»B»»J#ttu 

[0019] 

a*JB9ca*<?>ftGtt. a*ai~7ca»iiT, x7o»/;ncs**L?»*t«t»H 

[ 0 0 2 0 ] 

a aoa 1 oice*©**?!*. a*ai~9c3iri)7. m*®ii»iii^i7y 



JP 2004 160388 A 2004.6. 10 



t 0 0 2 1 ] 

m * JS 1 1 C IE « 9 * W tt . II**1~7C*IIT. « » » tt . 81 * fi 0 . I um*T 
[ 0 0 2 2 ] 

ft XUl 1 2IC!E«©fgWtt, ft * & 1 1*1)7. aWOjBWa^ttftfr. t ft # SPf 7 & I 
[ 0 0 2 3 ] 

a * js 1 3 c is *$: o £ be i* . i*«i~i oc»»7, ina^stantat^^ts 
is* u . tstjutiic**?? i . 10 

[ 0 0 2 4 ] 

a Jfc* 1 4 IC IB $ © ?! $ . a *JR 1 ~ 1 8CSII7. SiKll^Sffi^srtffTCVlCJ: 
[ 0 0 2 5 ] 

a * * 1 5 c ib «k <z> ^ « < a * * i ~ i 4CSH7, aitt«c*«ttiWtaG*fett* 

«*fett»*7tt7. till/ 7 (•D*^*yfi)'Xl*5*f»ltffat?CKt» 

[ 0 0 2 6 ] 20 

a X A 1 6 IC IB ® 9 fg afl & , a * * 1 ~ 1 4CSU7, S ift ft C £ *§tt!Pt t il S £ £ 13; 

Bxtfett^srttT. %,m%&%i QtiWimm? rtftt j zy t u - fti£&&3- 

[ 0 0 2 7 ] 

j + r 'jjj^ftjaifi^ «»«tti&*B**ry7;trxtt»*»#»jtti87iifc«* 

ft * * * l J7J , 7#^I7DV i lltrf5rii8tZl7D , /il/r^fS^ X 7 □ */ ^ » Sf 

*8»Hi*«7*ifcx7cr/;ic«ftAtWjtDtz** '.^arxtrtflitztiJo+r y 7 
j'^sfg^, x7D i /^r^¥S»m«a7-ti^x7D v /;i,ta]^t3iGffi¥S>;, 
x7n i /;i/Wcgttizttftwtisr?Stet«tf-ris«<x^?gvtffi^feu"i;t!» 30 

aH - S « fi] IU + -r 'J 7 # 7 t >7t I, , X7Cr/^t«Bi£7Z;:*t!ff1S[*l.. C tl C 
£-57, M ih « ? 4 X' <5 X 7 □ V K t J5* U . 19l7D , /*il<9<SAClll^7> £ *5 £ 

fa c » ft 3 * r ';7#7x7f)££U2#»;, i ttiii<?>x7cr/A>t*5-c;ti]a*zcV7. 

7 * 3 . 
[ 0 0 2 8 ] 

a**i 8cist ©fitt, i«*t*» r 3 js^ft#&?® v . tt y7*xt«»t 

ft * * t U7 3'7» ^17 0/^7^^1*87 Jl7 0^A»STfSV, I7D^JH)» 
?S»m«g?-4l^X7D v /^ta]^tia]m^®V, I7D»/iH)iJ¥g»^il87ft 40 
fcX7D/*®a*C»*KatfFa7tt7*ttr3***£¥»*. I7D/*I«1C8 

,7. «;J\«1MZ<l>X7O*/^tJF*fl?0. 41 7 ft^!7 D V ^ 7 ID - CiDi 7 Z C 
7. 7*C*>Mtb*;6m»i3i7ft. 7^IC«-Jat2<<>7, a?Hu-h*a±u. H If 

[ 0 0 2 9 ] 

a * « 1 ?clE«<?>*«jtt. /f^ftytt*ST3l!5Plft#*8?®v. tf 'J7jn«»t 

ft V * t y7*X»^I70/*ti*iitU7D^iHRjrf8X. I7 0S*JU$* 
^S»milS7ftfeX7D 4 /^tfl]m»-3a]m¥S^. X7CP/*nc3i:tlZtmtfit 50 
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«t J feffitfttt t 3S$<Stf¥8* . SiCltttHH, X 7 □ v / * * * * * ® « C 

* » it 3 <9 7 . ?j?iii/-nm±u. Hs»^ta*t?cv»?H. 

[ 0 0 3 0 ] 

E 0 lUlEtKc^fgBHtt. flXAl 7-1 9 C ft I) 7 , l7D/*t*l^tt!*t? 

[ 0 0 3 1 3 10 

a*JBZ1CiE«®*t¥Jtt. 9 * ffi 1 7~Z0C»U7, S«tai^t^»®^*R¥®t 

[ 0 0 3 2 3 

»** Z Z IClE«Of6Wtt. S»at«fit?i«*«»f8V. t r 'J7JTZ t*»t 
iSUf y7#Z#*X7ny fc ^t»ja?l.ll*it!l*3»*<>l!l?8*. I7D/*»tt 

*B»ijitii7tifcx7P/^tjiim*?itott*i8*. x7D k /;i/Wic^tti3tt^»fti 
ac)i7D , /iitisri, ^ii*sr^^x7n i //i,t^-cJo^t^u'i;7> r^ic zo 

« yjv <t U * £ ? tl . 7^C*Sti(ii?, SKHl/-h#fl±U. ffiM^&KtflfOl 

u . HJf#*ite5i:«?-3u*#7?z. *t o 7 . x7n'/*®«fl5VH^cc4it?P«r 

H^^T-H?)?, «li:i7D/*tH7tt3C^?H. 
[ 0 0 3 3 3 

•**Z8Cffi*©*flBtt. §S * S 1 7 ~ Z Z IC ft I) 7 . X 7 □ / * »« »>J tfc tt *\ fl> * 
ftCl?I7D , /JK!)aJ6t*S^iat J f t>A-tSifecmi«(n, X 7 □ 

[ 0 0 3 4 3 

»*« Z 4 CiE«9«W« . Sl*ffi Z 3 C« U7 . J0*ft¥8r*. f t > A - 9 * S C ft 
^tLfeCVtiftfl^t. X7CT/;K0»tlt«>ir3C**<. X7D»//UtW-C;tI]»7 30 
3= I . 

[ 0 0 3 5 3 

Z 5 C IB tK cp f6 03 . a*JSZ8. Z4CSU7. l7D/*«I»tt. X 7 □ V 
MMtJK? HI tt ■ * < SZCVtittSlVU* X7DVA<tSIBttca 

ft ft ft 7 * 2 • 
[ 0 0 3 6 3 

a*JBZ6ClE*®*flBtt. »*JHZ8~Z5can)7. f f >A-9M«CI7D/A 
<?)W*tl»±t?W«l»Jh«t»itfeSVt!lt«VO. l7D^*9f f>^-MJWl 
tRjttnftC. S^IC«^7tLlX7OV i ;i,0i«)«^t«P$ l JU > ««U-h#|!|± 
tJ. 40 
[ 0 0 3 7 3 

«fc*Z7ClE«<P**ltt. »*JJl17~28C*ill»7. **fttt¥8»r3X5cttCfcI& 
[ 0 0 3 8 3 

Z 8 iciE«0*wi*. «»t 2 /fn>£ttl§¥8* . * t y ?y z t *»* 

Z * r iJ7yX*»?8^ Jf!P1)$«*8^8V*y y7#X*16¥8»mKI&riifcfl[iH 

¥S»i4o|Sr*lfeX7n v /^tiO«1tZJom?S^. '> £ < HI7D/Jl»«¥llt 
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ft U 7 Bu IE » 1 ©ff>A->J»«rftfe*2©ff>A-Vt«IJt. 351 5)f f >A- 

t$«7tt3#m?i8t£«iu£»«*f§¥ia. (5W>s<ni ^istii^cv 

[ 0 0 3 ?] 

»**Z?ClE«©*Wtt. l«fllZ8C»ll7, IHTf >A-fl)WIC> * * C * 
tttlJ^l, 17 □ 4 / /I/ * %4R V ©IB C«tt* t * D 7 tt 3 Iffitt *?S- **tinttt 10 
3S«;&0*&¥®. S«t«S>°I$. Stilt*. tttt^g. s3El)tt, DC V t Z 

. a * © ss? m c*s s ■? ? z . 

[ 0 0 4 0 ] 

§&*JS3 0lClE«!<9fSBHtt. M * ffi 2 8 . 2 ? ft 11 7 . 81 i?f f >A-?)Wi?«S)f? 
*IZX7DV*;K3>»HH*, lD»?*<«KUJHln, X7nV k ^-£SfStt)ICS. i !& 

snt ■? ? 1 . 

[ 0 0 4 1 ] 

»*JB3 1ClE*<D9EWtt. SI*JH28~30CJirl)7. 10 $ ¥ ® tt . S8 1 <?> f * > A - 
®*lta? j;?Ci£Srtl, '> 5 < H , l7D/i^l5T?}lHi#i5lDllt 20 
iDitZCVti^Vb. D|S7tl^X7D ( /;K?)jr l Ja-ZAt»t^-ICJ0^t-ZU , i; 

x7D^0l?&7&4ic;§&?Jnb7ttzc>:#?? : . x7cr/^t«8t-3- 

[ 0 0 4 2 ] 

• *«3 2ClE«!©9EWtt. tt*JR28~3 1C3»l)7, * 1 <5f f > A-fl>NSCl7 

<5«itRitn«c. »ac««rnii7D , /*«itt«*tai|iJt l s*§iu-h 

[ 0 0 4 3 ] 
[ 0 0 4 4 ] 

( n m ® m s 1 ) 

El 1 tt . IC ^ S S8 1 ©aUTPSJfRl^ttSH?*)?. 

[ 0 0 4 5 ] 

HICfirilT. 1 tt»Htf»8c»**l>fl;fl'IR7*lfefli*f». 1 a. tt 1 t Wit 

3«*«*>2-?toy, 2 tt 7K> 7- . 3tt^^-^, 4tt»is+t i ttl- l f4l/Tvt. 3 

o7 J t©5»l^iSS7*lZ. 

[ 0 0 4 6 ] 40 

* . 5ttD>7-Uv^. 6ttKil/-^ 7 tt » f §+ 7 & y . 1 3UIM1 V?I 
7DVMM StffltHf 'J7^X, 50tt+f 'J7JX1 3 #11 ? tlfeJ" 7 ? > ? 
? ft 3 . 3 2»1=r 'J7y7««&70?J)'J . tt y7»X1 SBJfX* > ? 5 0»>5 
:>7l/yt5CJ;i7> + -r i ;7XT7«*8 : 7-f>3 2C«^tl. tt 'JJJZHt^^ 

t ins t J t 9~* 9) J . 
[ 0 0 4 7 ] 

IC. 5a.ttU7 7-Uyt. eOLttU^aU-?. 7otttSilt?ft'J , 1 3 OL tt X 7 □ 
*/ h 1 5 t 1 ?^lallCt«3MtZ + fU7^X. 50att + f'J7^Z1 3 a, # £ * 7 
tl&V7.'?y'?-?h'l. 3 2cLtt + i'y7;tr7#*&7'f>7<fcy. * * U 7 # 7 1 3 ol tt 50 
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ft . **'J7#X#*8 : 7<<73 2a.lCI*U=F:iU-?60L. a t s+ 7 a. s& D ^ ft 7 ft ') 

3 a. t § < <9 7 ft 3 . 
[0048] 

ii7, i 0ttHi\vF, iii**p*B'\vM0<?>itefliffcBt7ftfcyx^?*> 

V . 1 2 tt#* U ) . 8tt/*^11Cfll*12tftU ft *L Si E « 3f 7 

3. 1 5ttisft»ix + *y7;irzi n»/7iM i?fflftit«rii-?»j»rti3x7 

□ V h 7 V , / X h 1 1CI2lfftfc#l&7^73lX*-t'y7;& , Xfll8 : 7'f73 2#S8 

£ 7 ft . / x- ;m 1 » »j s ft » i x * * y 7 # x 1 3#iift7ftx7DVMM 5 # <« g 7 10 
*i 1 . * , j ith\ 1 c 1* a m mm 8 c o t a is # ep jd 7 ft . s^iii 'J7 

JX1 lini/D'/IH 5tifli, * S * 3 0& C . X7D V /A- 1 5<9«!iffi^t^l^tt 
C 0 0 4 9 ] 

7*2. H'llz-H, 3 let 4 . /Sft$tt£7^73l7#f£7ft3Jffti«#l8¥®* 

. + t y 7 ar 7 1 at«jEa«atj&4»®D>7-i/y9-5. i/t a i §t 7 . 

tt y7yxt»703 27&J*7ft3*i' 'J7#X#I8^®X. CftH*W*ttl&¥ 

s . y7*7*»fgc»«n, i7D'/)u 5trpyan-fe«©/7^i 1 ? * 

ST?tl^l7D , //H^¥S^ * f y 7 # X 1 3o.tIiaiatilDi5D)'?l/vf 20 
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flfD>hD-)Urft*'J«irft3. JE C . 7 X" R> 1 1 Cgl?fl.^B5iI8?ISli;ttli 

^*¥?9tD>hn-79ic^oT. in m j± # $y sp 7 ft 3 . aft. i7o^^r^?g 
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- b 2 1 to i* Jit a □ 2 3 «. ft 7 & $ 7 ft 7 ay y . fts><9gB§i>:tt5t£cjit0T7ftfcXSL 

J± & 7 ifc ') , COfcSoZStm + tyjffXI 3. g i> i* . *f ^s-x 1 3 a. # 

a 7 u < c * c « z . 
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U <S> £ ? C . f f >A-A1 f >A-B21 )!CJ:?7, !7D l /i1 5 <9 ff* J5)? , 

US j£ . S® 1 ? ^©itaci ? »»»«?9J«lSIBtt . ftft V tt BlStr ft z . 
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B « t ti ao 7 i+ 3 
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;CMP fl] 7 ft 7 ft M , I7DH1 5 9 ft! ffi } . $«7ft£#i4iiiS7ftZ. 
[ 0 0 5 8 3 

* . Xr7f>750a.C^«7ft^+-r l J7^71 3 olR □ > ? 1/ y t 5 ft. C J; 'i t f 
U7;!r7#l§ : 74>3 2a.t&-57. tf 'J77^«JSD1 4»^niai7tl?. *t U 7 . 

. 'J7JfXttlg70 3 2dCiHUf '^7^7 1 3oi9aitW«t?. 
[ 0 0 5 93 

.fc-57. o|g7ft*lU*.^/J\«^^7"9X70 v /;i/1 513:. I7D l /JM 5 t U 7 
7T ;U 1 1 » ^<l7ft?*f l>7JfX 1 3©ffiJ£7JCaX,7. + y i J7^7^«6D1 4 # 40 
"J*ffi7ftfc**y 7J71 3a.©figjS7Jt*^^ft. Sffil 9«fiJC*«7ft2. 
7. 'J7J7 1 3<x9ffli?t*W;t0fi8&7J7X7Cr/A,1 5 C $ Z 2 t <D t $) J . 

[ 0 0 6 0 3 

CC7, * r y 7 # 7 1 3t§iX7D/)H 5B/X'JH 1^iiiXtSolS7ft- try 
7 # 7 1 3a.tt+-rU7^7«3S8D1 4#a«1 ?C**L7ll&SlBliaci*ffi7ftZ0 
7 . * t 'J 7 # 7 1 3Vtf ^JZI SflKjyUtSStK^Ci'J, iloJtc 
J: -j 7 . !7D , /iU ScpTjfat^STSCyt??*. * . B1C»II7> try 7 
#7#*§D 1 4©(*ai7j|q]tSai 9C^ttZIB5Sl7j|DlVU7l)Z^, tf '^JXft 
» □ 1 4Cj>i*ai7j[i517}gl£5?ftr*. S « 1 ?C«tU7D'/*1 5^A«7ol5l9l9 
H!I*°I^>:«Z. 50 
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[ 0 0 6 1 ] 

117, * f ') 7 # 7. 1 30LlC£o7f&iS?tl7. S 45 1 ?l6flCfil»U7Dl*JH 5 

i* . f f >a-ai 7ta7*?c» , JWitmifct-*-i 6f«-cio»rti. tt* 
n^^ci'j, 1 o~i oooninific«/JWt?iis*ijiai ?\^tsg?ft7 

1 1 < . C <9 J; ? IC , X 7 □ V h 1 513c. I - *) - 1 67;(n$7tl5#»4, S 45 1 9 £ Ip] ^ 
*}SJ£7tlZ<97-, & 45 1 9C§llJt*3filC»8#*McJnt07tt*L. S 45 1 9 7- Q 

c 0 0 6 2 i 

t-'?-i6ttx7D i /;K9S^>ust^«^M^tzfe(y)<9*iiflliu^t, f 

r > A - A 1 7<9?hflt«"?3;?ICKiS7}l7X7n x /^ 1 5<&»tlt*BifttlHtftt* 10 
[ 0 0 6 3 ] 

H7. £ - 9 - 1 6?itS7n5#^ S 45 1 9fi|6)^*t)5£7:tl2X70 > /;M 513: 
. 1 □ fiP 1 8 t ffl H U 7 . ??>A-B2 1Cffit7tl;feS45l 9 ^ * fa # ? . * . f 
* > A - A 1 7 9 Wf tt tt , 1 □ BP 1 8l;:lq]i^o7^**ICiBU^1.fe«}£7♦<fo , ;, IJO'/A 
1 5tf»K7*iZSH<?>Brlffl««. ft * IC /J\ 7 < 2 'J . o8!7tl*LX7D v //M 5 r* IS □ 

93 1 8?siBttcft*JHt7-ii3. * . ± $ o ? c . »*fr*McJntUTtt*t 
z *» . i7oyin 5 o a « t . » * c /J\ r < « ? 7 » v . x 7 □ v h 1 5 « a * 7 ti 

JC^CSL 20 
[ 0 0 6 4 ] 

1 □ » 1 8 9 DA . & , »tttt«IIftttC«fc-37*!e7tl3. SJfRKHtlRJEt 

3 j§ e . 0. i~20mm z <?)lDa5raat*t?7X5tBBnfincKV^i7?c>;cj; 

VJKBeHtR*"?**. 779©llD*A*->t*ft7lt7C^"?. £ 45 ± 7 <4> ?I » 
[ 0 0 6 5 ] 

117, tt*tflS«7ttttfrm*ll7tl£X7n 4 /;M 5 tt . £#CHo7*S-CJtott7 

*i a # m» □ » 1 8ic?j«l. n □ » 1 8©r?ttcj;^7$z*itt«>:5iitti^«ti | jaP7tL 

. I7D/I1 5B7-7Z 2CJ:-j77-xrft7U3tl**y - 2 0 ± <9 & 45 1 9 30 
C fJ Jt U 7 . tt ffi 7 a 7 I) < . :<i)n, I7D/IH 5 13: & 45 1 9C*JU7S.atScA 

[ 0 0 6 6 ] 

± & I, £ <£ ? IC. *B7il^l70 , /)H 513;, IdVI 8t»iit3**C£ 

iBttcattR^7*i3*. ffl □ an 1 8ci?ic. f * y a - a i 7 <*> w tt c « 3? . & « 

tifett, i **l*?-££fil?*>-3fcX70y k ;M 59»*ll*SLSttC«iZ. * £ , 17 
0 V //M 5 #S45 1 9±ICJ£fSU7l)<f»IC. I7D l /IM 5 Qffi^ttSS UJD/iH 
5 9S451 ?N<S>A*lftlI*»tl0tttSC£-37. Iff fll # g 2 Z . CQJKKttOJtDtt 
. HC, S»R»J*0*IJffl?».#C*tl.3. * U ^ 7 - iJD/iH 5 <<> S 45 1 ?n<9A« 
ft gtffflu o 7 I) Z #£713: . S451 ? CAftt.U feX7 □*/ A. 1 5 - % ft ft 9 & ft t V 40 
117, S 45 1 9lcA«7tl£X7CP/;M 5 © » tl I* . S 45 1 ?9*ffllC 

ss •? ■% n . bp tr , s 45 1 9 © * i c t a ^ isi <?> a ti v * -> 7 u * ? . c ti c ^ u 7 . 17 

CT/JM 5*a.»ttC*4Rl 9luAtiTZ#S. Jt. S451 9 ^ 0 A 5 IH 5 > ? 
7 ifc 3 J§ £ IC t* . £ 45 1 ?CA»U^I7D^A1 5tt-££fiKS>atitfFZC*«<. 
S**IBC*fct3*IBtfS<«SZ. <£o7. »45 1 9 v<9 W $ fit * 1 » l ) . 1 *S S 
5*1 U - h #Ir)± ? 3 . 
[ 0 0 6 7 ] 

EC. I70'/JM 5 13: # « U . S 45 1 7tt7-774lT«V, X70VMM 5 (3; £ 45 1 
9 ( 7 - X ) ^0lffi*C3;o7'*3l7ft3^(y). DtfiOfiStftTJ (tt !/7*X1 3©Bg 

) can*. . mstt'Ssi^tfftfflu, jsKu-i-tiioirtt?;:**-?**. ic, * 50 
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I. £ £ . X 7 0 y * 1 5 t # « 7 tt . hV«?lSl 9t7-ZU7ffi£ 

[ 0 0 6 8 ] 

* . i7d/;m 5 is t - * - 1 e^amrtistf^Sfci ?iuflfi£7ti2#. x 7 □ 

»/;i1 5lC§*tl3^«tt. Ill ? IC ¥J it b »t C . *l»BU7l)fe£*. 8i)S9 

. I7D l /iM 5CS*tLJ»«CJ:o7, % 1 ?IC*iTZltl<i>|iil±<f>. * * 1 ? ± 
?UI70 , /JH 5<9ffitffl3-|B]±0SSft7J0lS]±. S « 1 ??9I7D 1 /)H 5®«-BStt 

©fii±ffHtiz;;*cj:Zfc0fcJB:foti?#. 8PiB«^*z7:Atte#?tt«i). s ft , 

7C, !7D , /iM 5C3**lZ»«tS±C&fc7tt7fcJ;l). Ctl^©^«© 
ftJitt^l*. J: J IC t - "? - 1 6 <<> ;tD$£#¥ t $6 ttlt#<*;l>. 

[ 0 0 6 ?] 

C<!>«fc5CXli<&»*1 IU <fc Z SS 1 ©SlffES^lC^oTSlfltZC^CJ;';. « s 7 
ft X 7 CT/ A, 1 5<3>aS*^0tt«ttSt»fi«fc<:3>l-CI-A*U«fl fl JS*1 ? ± c 
*i)7SRB7*3<&7. 0. 1 u m . r^CttO. 0lumSJI<<>lgl?<<>»§§t*£#Tl 

t 0 0 7 0 ] 

*s»©j»*icaiii)7tt. x7D/*9j;7«Ma*©«*7»8t&fc7iiz 

tmiT«fttfiT. *3E WCfil I) 3 »* * U 7 . r h 7 t K □ 7 7 > . 

5 O □ * h U . V /■ f )[> * )l U 7 § K ^ V * f )l X )l * t V K # 9 * & » J8 ® 15 # . ?X 6 

[ 0 0 7 1 ] 

I£ *H I* S >$ tt & (nrM ?&') . ■gJlT-J*!!?^®?. ££&t&?ttJ*li 

* 1 . 

[ 0 0 7 2 ] 

ttHt^jfflwa^WiftQitt^att. fl?Hu*"y**z»ii<?>«jf*«;e/.h7<*ijftws 

[ 0 0 7 3 ] 

-K»?ttfflii7fcZK«ofcttW0»0*ft*avaittfg*?»>?. o » e * * auu 
*• - z o t x . Yfiiioc»»7i+zc>:icj: , ;8§c. *na**c>si6of*«o7. a 

[ 0 0 7 4 ] 

XC, *BW0Xtt<5»fSl0*»0!C-3l)7«iflH*3. BZtt, **«©*»<!>ff*Sl 
[ 0 0 7 5 ] 

%Ht2. Z 41******- £ 0 Cfttf * ftfet - * -7*>V . &«;tofll¥®-£ 

[ 0 0 7 6 ] 

*ftBft®nm®Ki& 1 c£3S5z<9S®tt5*'itt?i*. Hzcsti?c> * « * ;u y - 
z o ci* , t-y-Ht«iUTiu. c ® ? csa 1 ?ta»tu-?-Mt 
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C 0 0 7 7 ] 
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7#Ztt*8¥KtS$htttlH5 l J7JfvU7t>3#. **«®S»®»SI1 CJ;^ 2 9SifF 
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7 1 a 


7 * 


"? 




it «J ft t 


- •? 


- 1 


6 -? *D - IC to 


7ft . ft Ml 7ft I 


c * 


IC * M . 


1 o ~ 


1 0 


0 


0 n m S 


Jg IC ft /J\ ft 


* ft 


55 


mttt 1 ? ^ y 


««7ft 7 IX . 















[ 0 0 8 2 ] 

5ttiU-C;t]0*S7ft£#mi[JfSP 
ft tt IK t ft'J «P 7 ft . X 7 □ »/ ;m 



tt7, ffl^ t*« 


7 


it « am 


411 


7 ft£ 


x 7 □ i / ;u 


1 8 IC ?J Jt U . 1 □ 


fin 


1 8 <o m tx ic 


J; o 7 




5 tt 7 - 7. 2 2 IC £ 




7 7 - X 


7 ft 


. t - 


9 - 2 4 t 


1 9 IC ¥J Jt t 2 . 












[ 0 0 8 3 ] 












C 9 <fc ? IC , 17 □ 


V 


;m 5 ft 


*« 


I , £ 


tt 1 9 ft 7 


Stt 1 9 * ©Stir* 


IC 


<fc o 7 1ft 


31 7 


ft Z 


<y> , oi m q 


) CJtOfc , ISttlft 


31 




u . 




- K t ft ± 


y * 1 5 t # 1 7 tt 




^a)9 - 


>r y 


f- V tt 


Zlii ? 


U £ X 7 □ y K 1 5 


ft 


, 9 


-y 


y f- 7 


ft Z £tt 1 


w i v a '> u . & bs 


1/ 


- h # ft 


± t 


3 . 





I 7 ft 7 ft V . X 7 0 V K\ 5 ft 30 
S2>(*-r'J7;&"713<?>BSjM£ 
+ £ £ . 170 

?ICH!*t-S-*.2CVlC < £ , J, #1 
^qft 317ft 3 ©7. KZ <0 ® ft *\ 9 

. sra u - h * fii ± t 3 . 

[ 0 0 8 4 ] 

H7, t--?-24lC£^7£tt1 ?\<PHlttI»M*?n. it « 7 ft 7 IX . £ tt 
1 9CJ«ll7ftfc»lltt«t<?)8B»«*1*ftUfe^U7ti:-^-Z4C<fc-37l»*7 
ft, * . »£#®HtttiH57tt3C*-fc?a , Z. 

[ 0 0 8 5 ] 40 

tt ft . ± & U fe J; ? IC , I70 1 /JU 5 tt £ - * - 1 6?)Ili7tlS»aSl 9 IC IS & 
7ft 2 iff. I7D'/IH 5ic3£ft3)8&tt. Stt 1 9lC¥JiiU^.^IC. (tlHitTll 

fe*»fK»j3f<?>iBjft#m»*oi»»fte»)i<97, c<z)#sicfti5*iS7-ti£#£7-e. 

[ 0 0 8 6 ] 

S m © P 1 1 ICJ;Z«g2©»1^5rllllCJ;- 3 7S)fltlC^ICJ: l K o|S7ft*.X7D 
V ;U 1 5Q)ffiaV i tQft)t»:Slt^e^<D>hD- 1 'H,tt^'4Sttl 9±IC$l)7J£K 
7?=. S IC S tt 1 ?tJBitZt-?-MtEil7ft^^CJ; l i, S&tSftUS 
tt 1 ?\<5t4itt«tD>FD-/Hfe 1 ;, Stt)aSt5?t7ttZCVlCJ; l ; 1 81 8 g tt 
Y(om%1>'£%.?i±2?Y#-?>?Z. b^W^7. 0. 1 u m . 7^icft0. 0lumS 50 
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[ 0 0 8 7 ] 

?=i. 7 * ici«s>j8«!Si3-ttft t aa. »»ufe»«tffli) z c * t . c © 

»attl«fl>«****f*Kl>tt*«tt, JfcKU«fc7*tZ»K<S>«JfJ:yt/]\7-<ttitft. 

i> S II . ffl ; 3-a>:iUf<?)Jttfr»*0<«1/1 0J!«.T?*tLl*Al). 
[ 0 0 8 8 ] 

* . *X»?»«1CJ;3Jllff«»*?B;. SKIU J; ? VtZUD^A 1 5 # S tS 

1 9 CJJJtt I * I! of IC & ff* W ? ft, IS U dD. t~9-24CJ: , JJnJRr*l7l»I*.4ft. # 10 

*CS*l?TCBft;tf$7tZ0-?. 7C7D-f-£7ttlStS7iftZgS7£ttft<{>S 

c*ysic. *iaa**c^«°r«B«9?. *sasifc<p*?c*iHbcj:z:DXi-& 

tJKCVtBll. 
[ 0 0 8 ?] 

( X 16 © ff* IS 2 ) 



H 3 ft . * % Bfl © 


S ft <9 F* 1 


2 


c * z nm ft a? 


Hi<3 
















[ 0 0 9 0 ] 
























« fir . * £ ft 0 ff* 


& 2 IC ft 11 


7 




7a!tflB 


u 


t © * n«® 


t 


0 IC 


1* 




IpI I) 13 


* t W U t Si W 




o 




















[ 0 0 9 1 ] 
























El 3 IC fir 1 1 7 . 2 


5 IS * 7' 7 




f - . 2 6 0;* 


7" 7 <f 


7* 


- © J X h 7 & 


z 










[ 0 0 9 2 ] 
























1 3 IC m t <t 7 c 


. K*» 1 


IS 


. * H« * >' 9 


1 OL # 


l> 


/lftft#*&7 <f 


7 


3 1 


IC 


« 


#ft > 


^3W)fi««g 7 << 7 


3 1 CIS *t 


>> 


a * 7 7- 2 , 




1/ 


- •? 3 > 3t i 1+ 


4 


IC <fc 




7 


toa 


Itf Mfi 7 ft Z . 


* -r y 7 ar 


7 


1 3 IS ar X 9 7 


7 5 0 


» 


□ > 7 1/ y t 


5 


IC tfc 


-5 


7 










ft , * r y 7 Kf 




7 


^73 2 IC IS 1/ 










6 . ft 




7 fif V . □ 


y 


7- l> y * 5 Y « 


CI 0 




ItMltZt 




z 







[ 0 0 9 3 ] 



03 2 # & £ 7 ft , JXM 6 # >; Jl ft ft 1 * + t D7^X 1 3#ilft7ftX7CT/^ 

1 sffisns. 



[ 0 


0 


9 4 ] 














if ft ft 1 t « jE ft 


1 Jill t&VXOt 77-2 




1/ 


r a U - 3 , a 11+ 4. lftft«3@ 


7 4 


7 


3 1 7«SK7 ft 2 






y 


7#zi 3tJijEaiat^«)QD> 


7- U 


v 


7" 5 - 1/ =f a 1/ - 


* 6 , a i w- 7 . * f 


y 


7 


*"7«Ig7^ 7 3 27«5K7ftZ + t 


■J 7 


# 


X#&¥$ Y . C 


ft^J5ftft#$&¥®, 


t 


-r 


y 7xrx«»¥ac««7ft. ijq 


v / ;i, 


1 






ft 


Z 




7 9 


IC 




□ 7 h □ - h t ft au <s 


7 


ft 


J . 


[ 0 


0 


9 5 ] 










-— » — > 


7 


. 2 7 B: 5f ^- . 2 


8 ISfl-»ffl«ttt57fo 


y 




*«iffl*li«2 8tt»^ 2 7 t t> U 7 




7 


A - A 1 7 IC 1 3E 


7ft- tf7JIS7- 7 7 


ft 




t?fl-^ttiftJi«5S8J;ya«JIttP 


in 7 


ft 


7 I) Z . <£ 7 . 


1 119 fl-ffiJS«tii« 2 


8 


<9 


IH C tt . S<575IRJ ^S1S75Ip]ce)^^^ 



5££7ftZ. S-mffl*ffi« 2 8 IC&&7 ft feS SUS 8 7«J*7 ft Z 1 ^ 56 S ¥ S 

6D7hO-79lC<fco7. ^«llEflfS l J^7ftZ. 
[ 0 0 9 6 ] 

* . 29. 30ttX7Dy k ^fi[^7iP)y.X7DV k ^iB1^2 9ci)iHiatt»X7Dy k ;Htt 

*80©aft*yex*u. n?, /7;i,26#^iiiS7ft^x7n v /yM 5^^«^ffl 

«ffit52 8rc¥JJitZV - ffligy/J\7UX7P v /;HB1^3 0tt> 1ffl©^»ffl«ffi«2 8 
rS<5)«^<9S^gt^<«^7 i t<<)5iff^|Slt$%^ft7 - 1 □ ff 1 8 IC it ft * Z . CftIC 50 
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*t L 7 . )HNl#*?=L)X7Cr/;HHt}2?l*. 170'/^!^ 3 O«tniff0«f ts 
it SI)©?, ilff^|p]C!)$Mltt/J\r<lDS51 8 C fa # frf . 15)Hf f >A-A 
<9MlllCffi^LT*«1 ? CttfJitL « I) . <fc^7. H?«4fSl^oTl7D/A1 
5 <D °J#£ V 5-57113, 

[0077] 

. t a) 1 □ ff 1 8**tt*B?tl7Hlf t>A-A1 7Q)±»C»y»itmiTllZ. 
[00981 

f * > A - A 1 nff>A-BMR, li □ BP 1 8?l7D l /i1 5#»ftSU«fc'?IC 

»« 7 ft 7 » «; . f oA-BMtt, »ftnz8JH*c»*>y7arzi s »a ft « d 10 

[00??] 

f*>A-BZlWCtt. t-^-Z4tnaUfe**7R^i ,, -Z0±C**1 ? # K S 
7ft. f*>A-B2 10±BPCt*fr>A-A17>!®iI*&[:*8ZllnSH 8 tftit 1 
U . TBCttX7CT/JM 5lU-g£ft3*-r'J7#Z1 3ff»S7H3»SO H»»5t 

7 ft 7 1 1 3 . * £ . ss*iy-2o», ta*Ay-*»¥820(ics»t<i7iiJ 

[01 003 

2 C J; Z ft II 7 fc . y7JtZ6caffW8t8«U. 5 20 

7 $ m « / \ * k 1 oc*SE'U7flf«¥St»it. i7 0 1 /in 5tn»*rtte»m*!iu 

. 7-ZZZttti7 7**U H7-U, I7D l /iU 5tSt1 ?C*3IU7tJ:l) 
[01 Oil 

Kc. **«®«««5»«ZCJ:3»«ffJ«iltCJi(U7. ^aafPJSEfttlttGtZ 

a 

[01 02] 

!W >& * > 7 1 a. ICflT M r ft. fe JGSf JPfiS 1 tt . *>7'2lUJ; , )Jf!Pfi$#*87^>3 1 tl-> 
7^77^-2 5Cf#a. H * C . #X*>750C**7ftfe*ry 7**181* 
□ >?Uvt5CJ; l ;tf l J7J'X«J870 3 2tI^7?77^t-25C§#<l3 80 

. U7, □>Ka-7?tt, cftHoatttuaifz. 

[01 03] 

*77'f^-2 5C§#ftfc«!fti8l'i:** l J7#X1 3 1*. 77:;i,2 6C7ii£oiS7 
ft . I7D'/*iH 5 # M tt 7 ft 3 . 
[01 04] 

H7, I87tlfel70 l /A 1 5 1*. 1 111 O ft ffl *ffi* Z 8 ® S C » » U , S « £ fil 
VSl^lPlQ^^tSttT, (U«l7D l /lHf 3 Ott, iHNI<<>*?£X70y k ;Hll3- 
Z ? c it * 7 . *#©»«ta<*it. m □ 1 8tMfeHl ?£|S]luttS&7ft3. 

ft ic *j o 7 . fflifi^x?ux7n , /;i/ai^2?i3:. 170*/^^ 3 o^ni^<5^ 

ff t X it 2 l) Q 7 . 3t<5^fil9*S5itt/J\r<llD»1 8Cttfl#ftt. ^itf t > 40 

A-Ao^fflicffi^L. s«i ? ici* fj)t b « 11 . c <?> £ ? 12 x 7 ;i> 1 bt&wn%* 

fSC^7»$7ft, »tStf/Jv7l)X7Cr/^ffi ; 5-30tSKttCtitt1 ? <9 £ fa C $ 

< . 

[01 05] 

»«?ftfel7D/)H 5<9I7D/Ifl^ 30tt, f f > A - A 1 7 ti? 

Witmifct-*-i 6-?«-iciD^rft, ft**7ftzc*l;:.i; , ;. 7 s c « /Jv ? ft «s 
*i;ifii ?\vigrti7u(. 

[01 06] 

ti7, x7nvMi,ii*30R«-C;to»i7ft*flfiJlJHn8M 8 iu ¥J ii u . 1 □ SH 8© 
»ttc*?7tt»tt*v»ft«:*tiw*rft. x7cr/^si3-3ot*. c-»-z4tn 50 
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0l9l«1 9 CH*t 1 . H7, t-»-HCJ;i7i*1 

? ^©ttittStfaiffli? ti, tt«7ft7D<. s«i 9 csk« 7 

[0107] 

C*»ftSKBt?«ftC«o7l)2. :C7SC«1 ?tn»tZt-*-MtEI 

0. 1 u m . ncttO. 0 1 u m « £ 0 81 J? <9»BIt}S#7 2 c V#7f Z . 
[01 08] 

*«»0»tS 2 C« I) 7 t . 17 □ v / ;K9 £ 7 SSSffl 3- ©:|*&7-8& t » 7 it J 

*Z*l)7»tttf*-3. Ufe#o7. *««CfflUl*lVU7, f h7tF 077>, 
9 □ □ * ^ . V * f & * & L 7 5 K ^ V X f h 7. H> * * 5 y K * <?> * tt 3§ « <9 S # . ?X 6 

[01 0 9 ] 

* . Jl 2Pf ^ )S « M ( 1 X v IO 7 & V . «$lig?ttSS!i 20 
[01 10] 

^ si). a*a^n»<9Jt»f»*u<tti/i ow.T?tofti*&u. 

[0111] 

* . *3UfcO»«2C*?»iirFSK«»-M*, 5ffHl,£?*tZX7Cr/;M 5 # S « 
1 ?C?JittZVInl*C«»flf7ftB:DW. S^ST t CUt »^ T 7 3 97, X C > □ 

-i«*?ttffliif»>2ii*r>^ttiW9iii#ft^av*i)flfg*-7>)7. t » e * * * ^ 30 
7 - 2 0 7 x , Yfifincfcftrttzcfccfc'jssc, *na**c«i6°r*«©"f. * 

[01 1 2 ] 

( % m <o » « 3 ) 

[0113] 

S ft , *X»©»*8C*l)Te. « » <9 » * 1 . Z?lllWl/fet<PVH*<!)t<?>Ctt. 

[0114] 40 

B4Ca5rl)7. 8 a. I* !& E . 1 2 ol I* 9 1 7 ft 3 . 
[0115] 

*?6W<93lli6©»«i8C < fe3»«fPJS;»i?tt. 0 4 C * T ? IC. £ « 1 9 C I* . «§ ^ 
1 2 a. t rtU TftElS 8 ol#««7 ft 7 II Z . Cft "J tt*tt»*¥8t»fl?* * . 
<fc?ICS«1 ?C«fft*JDU, S«1 9C»*«C*feB4BlC'tttt»it7X7Dy t 

[0116] 

ft 1 9C«ffi7#XZ. fll/LW. X7CP/;M 5 # IE* ft CflUOtlff, 
It1 ?ttffl<3>*tt. a CiE) C£Z<£;MC7Z. SCC. I70 l //U B*jE*»*Utt 50 
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RtfflQ^lfftllK. Sft 1 ?t7-XU77n , f9ittH7UH. *8< U 
. lilfel7D/IH 5 # S ft 1 ?*<D*tt*CJ;->7. £ ft 1 ?C3l*«it>itlJ« 

itt^# *. v> titii* * u#. *3iAfi]±0tijii# ij . si) ic ffi o « ffi » #■ % «j ti 3 c >: **» 

* U II. 
[0117] 

C <9 J; ? IC. I70 l /M 5 IS $ « U . £ ft 1 ?ICtt»^telC**.tt±IIICHit»it7 
3* V . X 7 □ v / iM 5 I* £ ft 1 9*®«to*CJ:-37*3l?tl.3fcib. * ft © fS jg * ( * 

* 'J 7 X 1 S<5ffiiJA) CJO Jt . *Slfl9«3l*#fPfflU. iXWtls - h ? fa ±? -o Y 

* . l7D/iH 5tfltt, ^(5^-yvF^USl ? 
**.0:4lfflC«ffl:t#it7Po*C*ffl*t*Jt3C>£CJ; , K ?II^I70 , /)U 5 1* 10 

-htfdit?. jd *. 7 . s * i ?9wra©a»*cofr«ttt»ittiB:. ^ © » # ic <<> * 

[0118] 

^U7, S ft 1 ?cai*fl9c*fe»4inic*«:t»itic^cj: , K *l*fcj;<j*«7* 

Z © 7 , J: - * . X^U-aiU^ZUffiF^© 

«Hffl 8 M . *B?ftfel7D , /JH 5*JI31ttK7ftZ£tt1 9©&(I*<i>8*IC<fcZ 
BI»S??*>?. ^©ftoSPB^ttttWSPSVtt** V . -fl*9 U £ IB] ® H ^ <<> & * tt it 
V « ? . ^ C 7 . S ft 1 ?C»*«C*^tt±IBC««tttHtlC>JCJ: , K ?B * tt J; < 

sk«7? z<&7. »a»fl?<?)«ifflapicj»itz. *!irtifcx7cr/;i,i 5 *gsts&M7 20 

& 2 Sft 1 ?©*IB*®ttltttfi±?ttZC*ff7*Z<a7HC»*Ul). 
[011?] 

SIC, ftBiUStf^Sftl ?Ctt4tiltttilIi8tJU)(CJ:?7> Hi Jf ^ ft) 9 1$ 

i<5»*tw«?ncvti*n. ant. si ? n ? §t©$i$8i#&#gs ? msm 

71*. H*tt«*«Clffl»lttaD?IBIB*ol)TEai. U # U « # >4 . H & S t £ £ 

ffbTt, acM'&j&AttafirfiTaif'j. 9r*«isi»tt£i>«<«z. H7, »c« 

«Itf£t?J*e. ti5ffl*15Sn7tt, *t <3> B <?> J* H * C &J±*^ 8 ol t O N / O 30 

f f r z » . mt^x^tJEiticKj; 1 ;?*?* 1 ), ^uiiitiitt, » bs ft 

Mtail7*lfttttllJ(lPtI. 
[01 20] 

53V, ±BbfcB»®»«lic«J;2»BfPft»l<5J;7C. *B*i<S>B»<!>»«3CJ:* 
*l3B*B£¥Btttit. 170/iH 5 5)Mtfio7UU. 

[012U 40 

SIC, SB0W«2CJ:Z»Bftftfll©J:5lC, B 1 B >\ v K 1 0 1177^-25 
IC$SUTtJ;ll. Ctltt, $ t 1 X 55 II *l&7 A -> T t - B ■ 7 tl X 7 □ */ ^ 

1 5B«i^?ifiH?, jEtllfft»9lit!e&JcnJ)3<5?, ^ ©Jlft ICtt $ 
B¥Sl*§£tt2<7tJ;l). <H U . #B7tt££#ftBil/-hlS]±, *ft 1 9 * ©8 *tt 

[01 22] 

STIC. *«W©HJ6©»« 3 2 »«ffJKRtca» 1)7. ^ © H « ft ft 75 £ t it t I 

a 

[01 23] 
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Tllffl\yF1 0 C * » ft . H ft IC . 3rxn?50Ci«?ftfetf yjJ-ZI 3 1* 

□ y 7- 1/ vtSCJi'ltt y7*X«»9^>3 27il^7#ftffl'\y F 1 OCl»tlI 
. ht, :no-7?», c *i * © X i t tu ft t ? . 

[01 24] 

fl^vF 1 0IC§#tt.£fift>8l * + f U 7 # Z1 3 t* . / * * '1 1 IC T ft ft at ft 7 
tl . I70ni 5 # ff2 ft 7 ft 3 . C <<> * ?= . / X 1ICI*ifcJIft35 8lC,J;-37SiftJf 

*mp ;to 7 ft 7 ft v . x 7 □ ;m 5 © « a * t* . $m7ti2#^*S7fts. 

[01 25] 

H7, ftH?tLftftb7l)7X7DPJM 5 1*. f t > A - A 1 7t8? JiTCl'llit 

i7^ft£t-?-i67«-c;t)a$7ft.£!i*7ft2cvic<*: 1 ,). io~iooonmffi 10 
gic«/Mt7ft«ff>>ftfti 9^*fis&7ti7ii<. 

[01 26] 

1 8 c » it l . m □ fin 1 softttcji-j^ftftttftvanittfttfjftrti, 170/111 
51*. t-^-z4»nar*ife*tt*;n r -2o±cefirti. a,j±«^8oLic«^7 

ft ft ft 1 ? IC ¥J it t J . 
[01 27] 

ft ft 1 ?±<9W*ttc*fei*±ic«tt»f#^miT»v. i7nni 5 © ftt 

^ I* ft ft 1 9 C 31 * ft *» >J *l . J;^?«l!)l*?Hit^ H7, t-y-HCJ: 
oTftftl 9 ^©ttitt&^IM^ft. it«7ft7l><. ft ft 1 9lCftll7ft£S§Sl*€ 20 
Cftft ©#S8«#£& b * U 7 t £ - 9 - 2 4 C * -3 7ft S * ft . ft 6 # © H 

tttatft?ttZC>!t7?=3. 
[0128] 

fSft<9ff*ft 3 IC«fc 7 ftffittftHS IC <fc :> 7ftft t 1 C* IC* *; . Sft1 9 ± © fiP * ft IC * 

fe»ftncftttt;tMt7X7ny^tt*ttt*7'tt7cvicJ:y. ftft^Qftuftitft 

5i;tK^?U. * |5] b| IC ]g ® Jg ? ±ir ? C *#7?= 7 fc«»KffftSKftft7-J> 3 

. ft c ft a 1 9t^o^t2k:-'?-24tEIU7i^3c•i:lc ^ ^: , ;. ftfttsitbufttti 

?\<i)Hlttlt:>l-0-^LJ t j;, ftfi»Kt*£7ttZC*ICJ:y. 7 »i IC ft ft ft 
S^QftSt^^rttZCV^^^^. * . ft««IB©ft«7tllC<l)*tt*lffllCft« 
tt«fc<Jfc«7? : 307.*y«ftttftJlD>KD-^#ftftlCtty.«ftftO. 1 u m , 30 

7 n ic i* o . oo 5jimgi5iits«fi:);»?n. 

[01 29] 

*ft»<Pftft3lcaifl)7e. X7Dy k ^®J;7Sfta*3>ttft7»«tfcft;rtt7 
ftft^-RftlllftairfcfUfcAbC. ^<9»ft9»A«feyi*I»Cl&l)»R7»«»faft 
tmiTHRtftT. 0£#o7. *%BfllCffll)28ftV-U7. ThnFD77>, 
? □ □ /Jv ;U Z* . V X f h % h U 7 § K V V X f h 7. h % * V K ft © * 85 ft ft © | J » , ?K 6 

«fflt3:v»?n. ftftttftftttftC^xvK)?*';. $ff7ft»7?3<9 

7. ft£sfc« >*7l*ftft T 3 ©#fflH7& 1 flfr^ttft*, Sftft IC^5tS«*«»^t 1 
ft * t 3 ft ft IC t *)B7 ? Z . 7HIC. 1 ft © A ft ft * » ft t ft S . # US U £ ft ft 7 ft II 

3 c v 6 °ift7i?) ^ . coftftttftftgaftftStJft^asfii*, ftii u * ? v t 7 40 
© b ft * y t dv 7 < « it n i* « s « u . a*a*M»<?>.tttff»*u<tti/i o»t?»i 
ftl*& II . 

[0130] 

* . *SJfc©F*?&3lCJ:3Sftttft;5fc7£. «lU*?n?l7n/JH 5tfl« 
1 ? ICfJJlt 3 *HftlC«»ft7ftttb4&. 3® ft IS ? ^ICH<t#5S T t I ©7. X £ > □ 
-hft7ttB*7fc3««->fcttft®«!«ft*fty*it#ftft7»)*. U » * * * * A> 

r - z o t x . Y£isnc#»7tt3c*icj; l ;gic. *ifli»**ic*i»ftfttt<?>7. ft 
s»«ft©«fc"ycxnbic<fc7 □ x hat«< :n«u. aft*^** - tmcr-ttfti* 
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I TOitivf ^/x H£^tisr40mm, +S 5 m nn C 

j7XlSta' = 40mmx40mm) 91ffitf«lfe. 10 
[01 74] 

»! c . co«>-:>7i«t. Sfe SJ ( 7 )i/ 0 f * tt « . xl s □ 5 y - y ) ic 3 5 7} 

IB <5 H * » J* * . & ?K IU J; 3 1 07}H9*5tM&&. 7 > € Z 7 ?K 1 ( # ft Jt ) C *S U 7 
»ftHt**7K 1 **5t«aLfc»»C«fc35*in<&ae*i*». 70t©*fe7XlC < fcl5 

[01 75] 

1UT. CCi)^77S«t02-?>TvU^»1^5!i^lcpS«7rv^r-2OIC-t2y h t 3 . 
f f >A-A1 1(9WiCtiU7J)U-*-1 6?9 0t:iCftftb. S 15 * /I, 5" - 2 

ocW)Sr^^^^:-•?-24lu ^ fcuSls^;^^ , - 1 9 0 1 c ft tt * z . !□» 1 8 1* I (I 20 
5 m m 0 R * I . ln»^Sflt?*tt*fflV<9Slll*l OmmU^. 
[01 76] 

3?**ft!H»VL7PED0Tt*C1 %jgftU£)§>$t. try7#* ft* 

#zt4. BL/min. v a est* t $*?tt*# mill u , S«± c e 0 n m <o ? e 

DOTSltiSELfe. C 9 * 3= . ta*^y-20tlD» 1 8»^^2§M^-^IC« 
n?4S*#?X, Y55ftlC*»rit«#>i. PED0T»li!)I?#e OnfnCSH 
7. 2 0^ul^tEitfe. 
[01 77] 

K c * t l> 7 # X 0 * t 3 L/m i n 7 S 0 « «i . t«*i^- 2 OiuWS&T-Ufct:- 
{'-HCJ;'], SSt 2 0 OtC*?SSl . 1 0 ft ID ft ft ? 7 . 30 

^ © & , t-y-MtBi 1 ), s*yxtaus»H**^ts* Jt^-tfB otcaj 

* 7 I * Z . 

[01 78] 

1/ > C Z 1/ > (MEH-PPV) ©0. 0 0 5 X7^7tFD77> THFVBS 

t. ) »»t«SIH7, |B|«®*'>cU-V3>7S*arXt40*BliilltZCV7 

* « ± c 1 oonm^MEH-ppvsitsjRife. »aaijr*ic*3 *?. 2 * 

[01 79] 

^0ttff7ZStt84tfcflt;totta&*tlSnc*O. 2X1 0" 6 ToJ*J"JK.T0*S« 40 
*7*EUfctt*7MEH-PPV»M±»Cli«*lX*JfifoC5miYitt7L t Ft 
2nrm< ?i?c±8PiuAltl 0 0nmJfflS?3:?*75mmX5rinrn<PE67*-f,£? 

[01 80] 

U9d;?CUTr?5!t , U^^*fELt^0m5!tltttll7tU^«SStia8VEI9lC/Tt. 2 
fir , 081*. *J8«!J1 9*«ELt^(5l5^fSe)lit/f t77 7?Ji'J , 

*»fli©*^L**0*»tt«*»fl^ia*tffir7777*z. 56*i»*ff 1 5 

V, 2 2 V7 5 0 c ct/m 2 . 10mA/crm 2 70. 7 c d / hn z . 1 0 0mA/ c in 
2 ?1 0 Get/in 2 

[0181] 50 



JP 2004 160388 A 2004.6. 10 



riJCPEDOT»K. MEH-PPVSiS#9lf»lif-nif l^K^, 4 
0tnmx4 0min(9lf W(9 3 8 m m X 3 8rmm<9mJS-?^tiYn± 1 

711*.. 
[01821 

*feii?Rcn-ox , yiM> i y)i(9AFM ( jb ? m # s«x ft ) cji'iitufe^ 

C01 83] 

( £ Jfe #J 2 ) 

[0184] 10 
irjf7ZSSt, ft *J ( 7 * f it 9 tt H . -G 5 □ 7 U - > ) ic^?5^^Q)jaSjSi* 
* . tt ?K C J: J 1 0#il<?>jSt&ft&. 7 > ? Z 7 ?K 1 ( # « Jt ) C tt U 7 i§ it * * * 

« 

[0185] 

)X IC X A v ? 'J > 7 £ IC <*: 'J , ff'JXSttlCKJII 6 OnfflU I TOit»*lA*. 
ITOllC^/XHJCISiftttS, OFPR-800, 20gP)?XC7I]-H 

mS©YX7tAU7E*> 7^ICJH§U7l/7Zhl9A?-Z7 7tft^*L. 20 
[01 86] 

»u»*fl)lTOltiyf >7lfe», Hg«tl6t4 Omm, It 5 m m ( 

J'7XSSt^=4 0mmX4 Ornin) 9 I TOEtlElfl*. 
[01 87] 

» U 7 . U<9* , 7XS«tSSSe i JlVlBl«jlClgl27/fvUfe»ffi^^^lC{2yKU. *T 
PED0Tt?KlC1 %*IKTttfeJf*f»tS*ff7>£«C«illU. £ *8 ± IC 6 OninOP 
EDOT»lt»*tfe. »CllHtyifJH-f*CMEH-PPVtO. 0 1 w 
tXlS, 77-U>C6 0t0. 0 5wt%#8t7ttfciBft)i)8lC£*.. |a| & IC S * V 
X?olStlC V?tS±i: 1 0 Onm<!)MEH-PPVVCe 0 9 il £ IS (ft 1 $ & II 30 

) tuiu. 

[01 88] 

^Qft^^XS^tl&inaim^l^lrtlC^U, 2X1 0" 6 TO("NHT<5l?S*? 
«JEUfctt«?**X*I±»C»tt*ia*zafoc5mm*|-?L i Ft 2nm, 7 >i 
C ± » C A I t 1 OOntnflilt^^lHStPSlfL, @7?^fJ;?55tinniX5lin 

[01 8 ? ] 

01 OK. S««Z<5*l*»*?9iaHtttSt7 5 7?»2. 

C 0 1 ? 0 ] 40 

1»1HI=0. 70V.5£&mJt=4. 5mA/cm 2 .7^;U777'?- = 0. 50 

[01 91] 
[5SW©«J*] 

JSl ± <2> J: 7 C * 56 « C <fc *l I* . 7 C> □ - hS?B?f ttlll'J *i) ( * - Z > 7 ) 
* . $llC°JfiS7-3>>';, *H«£*&CttU7l{£?S£>£QJ;?IC, Riuxntctn 

[01 ? 2 ] 

io7, * 16 Bfl tt , I^IiafU-^-hiJ?)!!?? ft ^ £ « 50 



(26) 



JP 2004 160388 A 2004. 6. 10 



[0IB0fiS$*al£Bjn 

[01 ] c «fc 3 » 1 0»BfpafSf.©e*B 

[as] *%mo>nmo)w*% 2 c«c 3 BBftffKie&KB 

[05] *5§Bfl<9£ifc0P$4C£3SlIt'FJi)E , ?St<i>ffil0 

0 

[0 7 3 *«*l®*flff Iff 75 ft tffill Tttfif ?tl *<D»««tiRtB*i»a 
0 

[08] £ J&flJ 1 Q^»EL*^9lffV»l<!)Hltfvt77 7 
[0?] SlfeflJ 1 5*«EL**9ia*I1ill9l*t«t77 7 
[0 1 0] *»«2®3t****^0»a!llttt*t777 

1 JS«» 

U 9 7 7 

2 * 7 7- 

3. 6. 6 ol U * 1 U - * 
4 . 7 . 7 a. >! 1 1+ 
5. 5 ol D>?l/yf 
8 . 8 ol SEliS 
? □ 7 h 0 - 7 

10 !P11\*F 

11 7 X" A- 

12. 1 2 ol ®5 

13. 1 Sa. H 'J7^Z 

14 * t 'J 7#7tt»D 

15 X 7 0 V* Jl/ 
1 6 t - * - 

17 f f 7 A - A 
1 8 H □ 8P 

1 7 g*B 

20 s « * * r - 

20a, 

2 1 f f 7 A - B 
2 2 7 - X 

2 3 fit » □ 
2 4 £ - * - 
25 ?77^t- 

2 6 yz* 

2 7 

2 8 #mffl«ffi*& 

29. 30 X 7 O y h tt * 

3 1 flt«»«»7 <f 7 

32 ^'J7yX«IS70 

4 0 WlRfcjtffi 

50, 5 0 ol # z ? 7 7 



(27) 



JP 2004 160388 A 2004.6. 10 




[0 3 3 [0 4] 




i 



(28) 



JP 2004 160388 A 2004.6. 10 



[05] 




[0 8] 
am a 

(cd/m'J 




0 5 10 15 20 25 30 
*J£V 



[0 6] 



39 




t 



[(g) 9 1 
** A 



(cd/m') 

10 - 



0.1 




0 10'' 10° 10' 10 l 

<mA/cm'> 



[010] 



«E (V) 

ra»M«i£ 




(29) JP 2004 160388 A 2004. 6. 10 



(30) 



JP 2004 160388 A 2004. 6. 10 



70> h^-yvtit* 

(51)Int.CI. 7 F I r-YD-K (*%) 

B0 5D 1/04 B0 5D 1/04 Z 

H0 5B 33/10 H0 5B 33/10 

H0 5B 33/14 H0 5B 33/14 A 

H0 5B 33/14 Z 



az)%m% mm 

fflH*aH1i«E« : K5TiZ4#1 5-3 0 2^ 

XBSfanSiflxsn* i o o em &TWM*tt3ftttn 

F ?-/*(#*) 3K007 AB18 DB03 FA01 

4D075 AAO? AA22 AA25 AA34 AA71 AA76 AA86 BB22X DA06 DB14 

DC21 EA02 EA05 

4F033 AA01 BA01 BA03 DA01 EA01 HA02 

4F034 BA31 BB04 BB12 CA11 DA05 DA17 



Searching PAJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2004-160388 
(43)Date of publication of application : 10.06.2004 



(51)Int.CI. B05D 3/02 

B05B 1/24 
B05B 5/025 
B05B 5/08 
B05B 7/06 
B05D 1/04 
H05B 33/10 
H05B 33/14 



(21 Application number : 2002-330494 



(22)Date of filing 



14.11.2002 



(71 Applicant : MATSUSHITA ELECTRIC IND CO 
LTD 

FUJITA KATSUHIKO 

(72)Inventor : FUJITA KATSUHIKO 
KANEKO SHINICHIRO 



(54) PRODUCTION METHOD AND EQUIPMENT FOR THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production 
method and equipment for performing film deposition for 
materials such as a light emitting material or a 
photoelectric transducing material that cannot be done 
by a vacuum deposition method or a spin coat method, 
widening the selectivity of a functional thin film materials 
used for an electronic device, and producing the thin film 
to manufacture the electronic device of high 
performance. 

SOLUTION: In this thin film production method, a raw 
material liquid 1 is made an aerosol, the aerosol 15 is 
heated to be deposited on a substrate 1 9 to form the 
thin film. The method comprises at least one of 
processes of: carrying the aerosol 1 5 by making a carrier 
gas 13a flow in the direction of the substrate 19; 
classifying particles of the aerosol 1 5; generating 
potential difference between the aerosol 1 5 and the 
substrate 19; and making the raw material liquid 1 
aerosol by electrostatic spraying. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

It is a preparation method of a thin film which aerosol-izes raw material liquid, heats said 

aerosol, makes it deposit on a substrate, and forms a thin film, 

A preparation method of a thin film passing carrier gas to said substrate direction, and 

conveying said aerosol. 

[Claim 2] 

It is a preparation method of a thin film which aerosol-izes raw material liquid, heats said 

aerosol, makes it deposit on a substrate, and forms a thin film, 

A preparation method of a thin film classifying particles of said aerosol. 

[Claim 3] 

A preparation method of the thin film according to claim 2 making electrostatic force act on 
said aerosol, and classifying it in it. 
[Claim 4] 

It is a preparation method of a thin film which aerosol-izes raw material liquid, heats said 
aerosol, makes it deposit on a substrate, and forms a thin film, 

A preparation method of a thin film producing potential difference between said aerosol and 
said substrate. 
[Claim 5] 

A preparation method of the thin film according to claim 4 giving potential to said substrate. 
[Claim 6] 

A preparation method of a thin film given in claim 1 electrifying said aerosol - 5 any 1 

paragraphs. 

[Claim 7] 

It is a preparation method of a thin film which aerosol-izes raw material liquid, heats said 
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aerosol, makes it deposit on a substrate, and forms a thin film, 

A preparation method of a thin film carrying out electrostatic atomization of said raw material 
liquid, and aerosol-izing it. 
[Claim 8] 

A preparation method of a thin film given in claim 1 making a solvent contained in said aerosol 
evaporate thoroughly, and making it deposit on a substrate - 7 any 1 paragraphs. 
[Claim 9] 

A preparation method of a thin film given in claim 1 making a little solvents contained in said 
aerosol remain, and making it deposit on a substrate - 7 any 1 paragraphs. 
[Claim 10] 

A preparation method of a thin film given in claim 1, wherein concentration of said raw material 
liquid is less than 1 % of the weight - 9 any 1 paragraphs. 
[Claim 11] 

A preparation method of a thin film given in claim 1 for which said raw material liquid is 
characterized by particle diameter including 0.1 micrometer or less of inorganic ultrafine 
particle material - 9 any 1 paragraphs. 
[Claim 12] 

A preparation method of the thin film according to claim 1 1 , wherein said inorganic ultrafine 
particle material is a fluorescent material. 
[Claim 13] 

A preparation method of the thin film according to claim 1 to 10, wherein said raw material 
liquid includes a carbon material. 
[Claim 14] 

A preparation method of a thin film given in claim 1 creating two or more sorts of thin films on 
said substrate by performing thin film creation of multiple times - 13 any 1 paragraphs. 
[Claim 15] 

A preparation method of a thin film given in claim 1 which carries out mixing or making it 
distribute or dissolve and creating an organic thin film of an organic electroluminescence 
element for organic materials to said raw material liquid with the feature - 14 any 1 paragraphs. 

[Claim 16] 

A preparation method of a thin film given in claim 1 which carries out mixing or making it 
distribute or dissolve and creating an organic thin film of an optoelectric transducer for organic 
materials to said raw material liquid with the feature - 14 any 1 paragraphs. 
[Claim 17] 

A preparation device of a thin film characterized by comprising the following. 
A raw material liquid feeding means which supplies raw material liquid. 



http://vmw4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?alAv_u=http://www4.ipdl.inpit 2/26/2008 



JP,2004-160388,A [CLAIMS] 



Page 3 of 5 



A carrier gas feeding means which supplies carrier gas. 

An aerosol formation means which carries out formation spraying of the aerosol from raw 
material liquid supplied from said raw material liquid feeding means and a carrier gas feeding 
means, and carrier gas. 

An addition carrier gas feeding means which spouts carrier gas which adds carrying force to 
aerosol sprayed from said aerosol formation means, a heating method which heats aerosol 
sprayed from said aerosol formation means, and a substrate holding means holding a 
substrate which material included in said aerosol deposits. 

[Claim 18] 

A preparation device of a thin film characterized by comprising the following. 
A raw material liquid feeding means which supplies raw material liquid. 
A carrier gas feeding means which supplies carrier gas. 

An aerosol formation means which carries out formation spraying of the aerosol from raw 
material liquid supplied from said raw material liquid feeding means and a carrier gas feeding 
means, and carrier gas. 

A heating method which heats aerosol sprayed from said aerosol formation means, an electric 
field generating means which electrostatic force is made to act on particles of aerosol sprayed 
from said aerosol formation means, and is classified, and a substrate holding means holding a 
substrate which material included in said aerosol deposits. 

[Claim 19] 

A preparation device of a thin film characterized by comprising the following. 
A raw material liquid feeding means which supplies raw material liquid. 
A carrier gas feeding means which supplies carrier gas. 

An aerosol formation means which carries out formation spraying of the aerosol from raw 
material liquid supplied from said raw material liquid feeding means and a carrier gas feeding 
means, and carrier gas. 

A heating method which heats aerosol sprayed from said aerosol formation means, a substrate 
holding means holding a substrate which material included in said aerosol deposits, and a 
potential grant means to give potential to said substrate and to produce potential difference 
between said aerosol and said substrate. 

[Claim 20] 

A preparation device of a thin film given in claim 17 provided with an electrifying means which 
electrifies said aerosol - 19 any 1 paragraphs. 
[Claim 21] 
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A preparation device of a thin film given in claim 17 provided with a substrate-heating means to 
heat said substrate - 20 any 1 paragraphs. 
[Claim 22] 

A preparation device of a thin film characterized by comprising the following. 
A raw material liquid feeding means which supplies raw material liquid. 
A carrier gas feeding means which supplies carrier gas. 

An electrostatic atomization means which forms and carries out electrostatic atomization of the 
aerosol from raw material liquid supplied from said raw material liquid feeding means and a 
carrier gas feeding means, and carrier gas. 

A heating method which heats aerosol sprayed from said aerosol formation means, and a 
substrate holding means holding a substrate which material included in said aerosol deposits. 

[Claim 23] 

A preparation device of a thin film given in claim 17 provided with a chamber which isolates a 
channel of aerosol which results in deposition in said substrate from said aerosol formation 
with the external world - 22 any 1 paragraphs. 
[Claim 24] 

A preparation device of the thin film according to claim 23, wherein an outer wall of said 
chamber is equipped with said heating method. 
[Claim 25] 

A preparation device of a thin film given in claim 23, and 24 any 1 paragraphs, wherein a 
channel of said aerosol becomes narrow between a position in which aerosol is formed, and 
said substrate. 
[Claim 26] 

A preparation device of a thin film given in claim 23 providing an antisticking film which 
prevents adhesion of aerosol to a wall of said chamber - 25 any 1 paragraphs. 
[Claim 27] 

A preparation device of a thin film given in claim 17, wherein said substrate holding means is 
movable or pivotable in three dimensions - 26 any 1 paragraphs. 
[Claim 28] 

A raw material liquid feeding means which supplies raw material liquid, and a carrier gas 
feeding means which supplies carrier gas, An aerosol formation means which carries out 
formation spraying of the aerosol from raw material liquid supplied from said raw material liquid 
feeding means and a carrier gas feeding means, and carrier gas, A heating method which 
heats aerosol sprayed from said aerosol formation means, and the 1st chamber that has 
arranged said aerosol formation means inside at least, and equipped the end with an opening, 
A substrate holding means holding a substrate which material included in said aerosol 
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deposits, and said substrate holding means are arranged inside, and it has said 1st chamber 
and the 2nd connected chamber via said opening, 

An addition carrier gas feeding means which spouts carrier gas which adds carrying force to 
aerosol sprayed from said aerosol formation means inside said 1 st chamber, A preparation 
device of a thin film having at least one means among electrostatic atomization means ** 
possessing an electric field generating means which makes electrostatic force act on particles 
of aerosol sprayed from said aerosol formation means, and classifies it to them, and an 
electrifying means which electrifies aerosol for said aerosol formation means. 
[Claim 29] 

A potential grant means to give potential to said substrate and to make an inside of said 2nd 
chamber produce potential difference between said aerosol and said substrate, A preparation 
device of the thin film according to claim 28 having at least one means among substrate 
moving means ** which make movable, inclination possibility of, or pivotable a substrate- 
heating means to heat said substrate, and said substrate. 
[Claim 30] 

A preparation device of a thin film given in claim 28, and 29 any 1 paragraphs, wherein a 
channel of said aerosol which comprises a wall of said 1st chamber becomes narrow by said 
opening. 
[Claim 31] 

A preparation device of a thin film given in claim 28 which said heating method is arranged so 
that an outer wall of said 1st chamber may be covered, and is characterized by heating 
between said openings from a position in which said aerosol is formed at least - 30 any 1 
paragraphs. 
[Claim 32] 

A preparation device of a thin film given in claim 28 providing an antisticking film which 
prevents adhesion of said aerosol to a wall of said 1st chamber - 31 any 1 paragraphs. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

this invention belongs to the production technology field of a thin film, and relates to the 
preparation method and preparation device of a functionality thin film for creating an organic or 
inorganic light-emitting device, a photoelectric conversion device, etc. especially. 
[0002] 

[Description of the Prior Art] 

As a thin film creating method of an organic compound, the dry process represented by the 
vacuum deposition method from the former and the wet process represented by the spin coat 
method are mentioned. Although there is an advantage that the coating reason using the mask 
in which control of thickness had ease, and the laminated structure and the suitable opening of 
a different material is possible for a dry process, there are a polymer material and restrictions 
that it cannot be thermally used for an unstable substance and that a device is large-scale and 
cost starts, the laminated structure of material which is different on the other hand although 
wet process had the advantage that they were a polymer material and the method for film 
deposition with which it could apply to the unstable substance thermally, and the device was 
simple and fitted mass production - distinguishing by different color with - there are difficulty 
and a fault that especially the surface smoothness of a substrate is required. In wet process, 
about 1% of thing is needed and the concentration of the material solution serves as 
constraints for a materials design with soluble big reservation. 
[0003] 

According to the manufacturing method and manufacturing device of an organic 
electroluminescence thin film by a spray method given in (the patent documents 1). It can 
respond also to a polymer material or the membrane formation which uses unstable organic 
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materials as a raw material thermally, the laminated structure of a different material and a 
coating part injury are possible, and moreover, even when the concentration of a material 
solution is very low, membranes can be formed. 
[0004] 

[Patent documents 1] 

JP.2002-75641.A 

[0005] 

[Problem(s) to be Solved by the Invention] 

However, there was also a place which should be improved when aiming at improvement in 
membraneous of the thin film in which the technical problem referred to as that a membrane 
formation rate is low and membrane formation takes time in the conventional spray method 
occurs, and was formed including surface roughness reduction of the surface which formed 
membranes, and the superiors for thickness distribution. 
[0006] 

Then, the purpose of this invention is as follows. 

The selectivity of the functionality thin film material which can form materials which have 
formed membranes with neither a vacuum deposition method nor a spin coat method, such as 
a luminescent material and a photoelectric conversion material, and is used for an electron 
device can be extended. 

Provide the preparation method and preparation device of a thin film which enable creation of 
a highly efficient electron device. 

[0007] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, a preparation method of a thin film of this 
invention, It is a preparation method of a thin film which aerosol-izes raw material liquid, heats 
aerosol, makes it deposit on a substrate, and forms a thin film, It had composition containing at 
least one of ** which pass carrier gas to a substrate direction and convey aerosol, which 
produce potential difference between aerosol and a substrate which classify particles of 
aerosol, and which carry out electrostatic atomization of the raw material liquid, and aerosol- 
ize it. 
[0008] 

A raw material liquid feeding means to which a preparation device of a thin film of this 
invention supplies raw material liquid, A carrier gas feeding means which supplies carrier gas, 
and an aerosol formation means which carries out formation spraying of the aerosol from raw 
material liquid supplied from a raw material liquid feeding means and a carrier gas feeding 
means, and carrier gas, A heating method which heats aerosol sprayed from an aerosol 
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formation means, The 1st chamber that has arranged an aerosol formation means inside at 
least, and equipped the end with an opening, A substrate holding means holding a substrate 
which material included in aerosol deposits, Arrange a substrate holding means inside and it 
has the 1st chamber and the 2nd connected chamber via an opening, An addition carrier gas 
feeding means which spouts carrier gas which adds carrying force to aerosol sprayed from an 
aerosol formation means inside the 1st chamber, It had composition provided with at least one 
means among electrostatic atomization means ** possessing an electric field generating 
means which makes electrostatic force act on particles of aerosol sprayed from an aerosol 
formation means, and classifies it to them, and an electrifying means which electrifies aerosol 
for an aerosol formation means. 
[0009] 

A preparation method and a preparation device of a thin film by this invention in a vacuum 
deposition method. Forming membranes can respond also to a difficult polymer material and 
membrane formation which uses unstable organic materials as a raw material thermally, and in 
a spin coat method, a laminated structure of a difficult different material and a coating part 
injury are possible, and moreover, even when concentration of liquid for materials is very low, 
membranes can be formed. Since the solute does not need to dissolve and what is necessary 
is just to mix or distribute, the selectivity of material which can form membranes can be greatly 
extended even to an inorganic ultrafine particle of common organic materials or nano size. A 
high cost by enlargement of a device is not caused like a vacuum deposition method to a large 
area substrate. 
[0010] 

Since a luminescent material and a photoelectric conversion material which have formed 
membranes with neither a vacuum deposition method nor a spin coat method can be formed 
by this, while being able to extend the selectivity of functionality thin film material used for an 
electron device, creation of a highly efficient electron device is attained. 
[0011] 

[Embodiment of the Invention] 

The invention according to claim 1 aerosol-izes raw material liquid, and heats aerosol, Are a 
preparation method of the thin film which makes it deposit on a substrate and forms a thin film, 
pass carrier gas to a substrate direction, and it is characterized by conveying aerosol, and by 
this. By heating those aerosol uniformly, forming the aerosol of minute size and conveying with 
the carrier gas which flows into a substrate direction in addition to the spraying power of the 
aerosol, since it is conveyed micrifying further, a membrane formation rate can improve and 
thickness distribution can be improved. 
[0012] 

The invention according to claim 2 aerosol-izes raw material liquid, heats aerosol, is a 
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preparation method of the thin film which makes it deposit on a substrate and forms a thin film, 
is characterized by classifying the particles of aerosol, and by this. By forming the aerosol of 
minute size and heating the sprayed aerosol uniformly, since it is conveyed micrifying further 
and classifies further, a membrane formation rate can improve, the quality of membraneous 
quality can improve, and thickness distribution can be improved. 
[0013] 

In claim 2, the invention according to claim 3 can be characterized by making electrostatic 
force act on aerosol and classifying it in it, can make electrostatic force able to act on the 
particles of the aerosol sprayed and conveyed by this, and can perform a classification 
efficiently. 
[0014] 

The invention according to claim 4 aerosol-izes raw material liquid, heats aerosol, is a 
preparation method of the thin film which makes it deposit on a substrate and forms a thin film, 
is characterized by producing potential difference between aerosol and a substrate, and by 
this. Form the aerosol of minute size and the sprayed aerosol by heating uniformly. Since it is 
conveyed, potential difference is produced between aerosol and a substrate and aerosol is 
drawn to a substrate, micrifying furthermore, a membrane formation rate can improve, the 
quality of membraneous quality can improve, and thickness distribution can be improved. 
[0015] 

The invention according to claim 5 can be characterized by giving potential to a substrate in 
claim 4, and potential difference can be easily produced between aerosol and a substrate by 
giving potential to a substrate. 
[0016] 

In claims 1-5, the invention according to claim 6 can be characterized by electrifying aerosol, 

and can draw aerosol to a substrate. 

[0017] 

The invention according to claim 7 aerosol-izes raw material liquid, heats aerosol, is a 
preparation method of the thin film which makes it deposit on a substrate and forms a thin film, 
is characterized by carrying out electrostatic atomization of the raw material liquid, and 
aerosol-izing it, and by this. By forming the aerosol of minute size and heating uniformly the 
aerosol by which electrification spraying was carried out, since it is conveyed micrifying further 
and classifies further, a membrane formation rate can improve and thickness distribution can 
be improved. And since this can be charged simultaneously with formation of aerosol, aerosol 
can be electrified easily. 
[0018] 

It is characterized by the invention according to claim 8 making the solvent contained in 
aerosol evaporate thoroughly in claims 1-7, and making it deposit on a substrate, and there is 
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no remains solvent at the time of the film formation in a substrate. 
[0019] 

In claims 1-7, the invention according to claim 9 can be characterized by making a little 
solvents contained in aerosol remain, and making it deposit on a substrate, and can give 
mobility at the time of film formation. 
[0020] 

In claims 1-9, the invention according to claim 10 is characterized by the concentration of raw 
material liquid being less than 1 % of the weight, and even if the solubility and dispersibility 
over a solvent are a comparatively small material, it can be formed. 
[0021] 

In claims 1-9, the invention according to claim 11 can be characterized by particle diameter 
including 0.1 micrometer or less of inorganic ultrafine particle material, as for raw material 
liquid, and can form easily the thin film containing an inorganic ultrafine particle material. 
[0022] 

It sets claim 11, inorganic ultrafine particle material is characterized by being a fluorescent 
material, and the invention according to claim 12 can form easily the thin film containing a 
fluorescent material. 
[0023] 

In claims 1-10, the invention according to claim 13 is characterized by raw material liquid 
including a carbon material, and can form easily the thin film containing a carbon material. 
[0024] 

In claims 1-13, by performing thin film creation of multiple times, the invention according to 
claim 14 is characterized by creating two or more sorts of thin films on a substrate, and various 
thin film forming of it becomes possible according to a use. 
[0025] 

setting the invention according to claim 15 to claims 1-14 - raw material liquid - organic 
materials -- mixing -- or it being made to distribute or dissolve and, Since it is characterized by 
creating the organic thin film of an organic electroluminescence element and the organic thin 
film of an organic electroluminescence element can be created easily, the selectivity of 
material improves as compared with the conventional method. 
[0026] 

In claims 1-14, since the invention according to claim 16 carries out mixing or making it 
distribute or dissolve and creating the organic thin film of an optoelectric transducer for organic 
materials to raw material liquid with the feature and can create the organic thin film of an 
optoelectric transducer easily, its selectivity of material improves as compared with the 
conventional method. 
[0027] 
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The raw material liquid feeding means to which the invention according to claim 17 supplies 
raw material liquid, and the carrier gas feeding means which supplies carrier gas, The aerosol 
formation means which carries out formation spraying of the aerosol from the raw material 
liquid supplied from the raw material liquid feeding means and the carrier gas feeding means, 
and carrier gas, The addition carrier gas feeding means which spouts the carrier gas which 
adds carrying force to the aerosol sprayed from the aerosol formation means, The heating 
method which heats the aerosol sprayed from the aerosol formation means, It is characterized 
by having a substrate holding means holding the substrate which the material included in 
aerosol deposits, pass carrier gas to a substrate direction, and it is characterized by conveying 
aerosol, and by this. By heating those aerosol uniformly, forming the aerosol of minute size 
and conveying with the carrier gas which flows into a substrate direction in addition to the 
spraying power of the aerosol, since it is conveyed micrifying further, a membrane formation 
rate can improve and thickness distribution can be improved. 
[0028] 

The raw material liquid feeding means to which the invention according to claim 18 supplies 
raw material liquid, and the carrier gas feeding means which supplies carrier gas, The aerosol 
formation means which carries out formation spraying of the aerosol from the raw material 
liquid supplied from the raw material liquid feeding means and the carrier gas feeding means, 
and carrier gas, The heating method which heats the aerosol sprayed from the aerosol 
formation means, It is characterized by having an electric field generating means which 
electrostatic force is made to act on the particles of the aerosol sprayed from the aerosol 
formation means, and is classified, and a substrate holding means holding the substrate which 
the material included in aerosol deposits, and by this. By forming the aerosol of minute size 
and heating the sprayed aerosol uniformly, since it is conveyed micrifying further and classifies 
further, a membrane formation rate can improve and thickness distribution can be improved. 
[0029] 

The raw material liquid feeding means to which the invention according to claim 19 supplies 
raw material liquid, and the carrier gas feeding means which supplies carrier gas, The aerosol 
formation means which carries out formation spraying of the aerosol from the raw material 
liquid supplied from the raw material liquid feeding means and the carrier gas feeding means, 
and carrier gas, The heating method which heats the aerosol sprayed from the aerosol 
formation means, It is characterized by having a substrate holding means holding the substrate 
which the material included in aerosol deposits, and a potential grant means to give potential 
to a substrate and to produce potential difference between aerosol and a substrate, and by 
this. By forming the aerosol of minute size and heating the sprayed aerosol uniformly, since it 
is conveyed micrifying further, potential difference is produced between aerosol and a 
substrate and aerosol is drawn to a substrate, a membrane formation rate can improve and 
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thickness distribution can be improved. 
[0030] 

In claims 17-19, the invention according to claim 20 can be characterized by having an 
electrifying means which electrifies aerosol, can be characterized by electrifying aerosol, and 
can draw aerosol to a substrate. 
[0031] 

In claims 17-20, the invention according to claim 21 is characterized by having a substrate- 
heating means to heat a substrate, can remove the remains solvent of the film formed at the 
substrate, or advances solidification of the film formed at the substrate. 
[0032] 

The raw material liquid feeding means to which the invention according to claim 22 supplies 
raw material liquid, and the carrier gas feeding means which supplies carrier gas, The 
electrostatic atomization means which forms and carries out electrostatic atomization of the 
aerosol from the raw material liquid supplied from the raw material liquid feeding means and 
the carrier gas feeding means, and carrier gas, It is characterized by having a heating method 
which heats the aerosol sprayed from the aerosol formation means, and a substrate holding 
means holding the substrate which the material included in aerosol deposits, and by this. By 
forming the aerosol of minute size and heating uniformly the aerosol by which electrification 
spraying was carried out, since it is conveyed micrifying further and classifies further, a 
membrane formation rate can improve, the quality of membraneous quality can improve, and 
thickness distribution can be improved. And since this can be charged simultaneously with 
formation of aerosol, aerosol can be electrified easily. 
[0033] 

In claims 17-22, the invention according to claim 23 is characterized by having a chamber 
which isolates the channel of the aerosol which results in the deposition in a substrate from 
aerosol formation with the external world, can be stabilized and can draw aerosol. 
[0034] 

The invention according to claim 24 can heat aerosol uniformly in claim 23, without being 
characterized by equipping the outer wall of a chamber with a heating method, and barring the 
flow of aerosol. 
[0035] 

In claims 23 and 24, the channel of aerosol is characterized by becoming narrow between 
substrates from the position in which aerosol is formed, and the invention according to claim 
25 can carry out densification of the aerosol spatially. 
[0036] 

In claims 23-25, the invention according to claim 26 is characterized by providing the 
antisticking film which prevents adhesion of aerosol to the wall of a chamber, and prevents 
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adhesion in the chamber of aerosol, and it controls the quantitative loss of the aerosol supplied 

to a substrate, and its membrane formation rate improves. 

[0037] 

It is characterized by the invention according to claim 27 having a movable or pivotable 
substrate holding means in three dimensions in claims 17-26, and fine adjustment of a film 
formation condition is possible, and correspondence also of various membrane formation 
patterns is attained. 
[0038] 

The raw material liquid feeding means to which the invention according to claim 28 supplies 
raw material liquid, and the carrier gas feeding means which supplies carrier gas, The aerosol 
formation means which carries out formation spraying of the aerosol from the raw material 
liquid supplied from the raw material liquid feeding means and the carrier gas feeding means, 
and carrier gas, The heating method which heats the aerosol sprayed from the aerosol 
formation means, The 1st chamber that has arranged the aerosol formation means inside at 
least, and equipped the end with the opening, The substrate holding means holding the 
substrate which the material included in aerosol deposits, Arrange a substrate holding means 
inside and it has said 1st chamber and the 2nd connected chamber via an opening, The 
addition carrier gas feeding means which spouts the carrier gas which adds carrying force to 
the aerosol sprayed from the aerosol formation means inside the 1st chamber, The electric 
field generating means which electrostatic force is made to act on the particles of the aerosol 
sprayed from the aerosol formation means, and is classified, It is characterized by equipping 
an aerosol formation means with at least one means among electrostatic atomization means ** 
possessing the electrifying means which electrifies aerosol, and by this, a membrane formation 
rate can improve and thickness distribution can be improved. 
[0039] 

In claim 28, the invention according to claim 29 inside the 2nd chamber, a potential grant 
means to give potential to a substrate and to produce potential difference between aerosol and 
a substrate, a substrate-heating means to heat a substrate, and a substrate -- movable - or, It 
is characterized by having at least one means among substrate moving means ** made the 
inclination possibility of or pivotable, and a membrane formation rate is raised, or it can 
respond to various membrane formation. 
[0040] 

The invention according to claim 30 is characterized by claim 28 and the channel of the 
aerosol which sets 29 and comprises a wall of the 1st chamber becoming narrow by an 
opening, and can carry out densification of the aerosol spatially. 
[0041] 

In claims 28-30, the invention according to claim 31 a heating method, It is arranged so that 
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the outer wall of the 1st chamber may be covered, and at least, from the position in which 
aerosol is formed, it can be characterized by heating between openings and the entire volume 
of the sprayed aerosol can be heated uniformly. A solvent can be made to evaporate gradually 
in the channel of aerosol, and aerosol can be atomized, and concentration of a solute is 
attained. 
[0042] 

The invention according to claim 32 is characterized by providing the antisticking film which 
prevents adhesion of aerosol to the wall of the 1st chamber in claims 28-31, and prevent 
adhesion in the chamber of aerosol, and. The quantitative loss of the aerosol supplied to a 
substrate is controlled, and a membrane formation rate improves. 
[0043] 

Hereafter, an embodiment of the invention is described in detail. 
[0044] 

(Embodiment 1) 

Drawing 1 is a schematic diagram of the 1st thin film preparation device by the embodiment of 

the invention 1 . 

[0045] 

In drawing 1 , the raw material liquid in which, as for 1, the solute was dissolved or distributed 
by the solvent, and 1a are raw material liquid tanks in which the raw material liquid 1 is stored, 
2 shows a pump, 3 shows a regulator and 4 shows a flow instrument, respectively. 31 is a raw 
material liquid supply line, the raw material liquid 1 is led to the raw material liquid supply line 
31 from the raw material liquid tank 1a, and the flow is adjusted with the pump 2, the regulator 
3, and the flow instrument 4 which were formed in the raw material liquid supply line 31. 
[0046] 

As for 5, a regulator and 7 are flow instruments a compressor and 6, and the carrier gas which 
forms the aerosol 15 with the raw material liquid 1 13, and 50 are the gas tanks in which it filled 
up with the carrier gas 13. 32 is a carrier gas supply line and the carrier gas 13 by the 
compressor 5 from the gas tank 50. It is led to the carrier gas supply line 32, the regulator 6 
and the flow instrument 7 are formed in the carrier gas supply line 32, and the flow is adjusted 
with the compressor 5. 
[0047] 

As for 5a, a regulator and 7a of a compressor and 6a are flow instruments, and the carrier gas 
as for which 13a conveys the aerosol 15 in the substrate 19 direction, and 50a are the gas 
tanks in which it filled up with the carrier gas 13a. 32a is a carrier gas supply line, and the 
carrier gas 13a by the compressor 5a from the gas tank 50a. It is led to the carrier gas supply 
line 32a, and the regulator 6a and the flow instrument 7a are formed in the carrier gas supply 
line 32a, the flow is adjusted with the compressor 5a, and the carrier gas 13a is led to the 
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carrier gas feed hopper 14. 
[0048] 

And it is a nozzle by which 10 has been arranged at the head for electrification and 1 1 has 
been arranged at the tip part of the head 10 for electrification, and is the high voltage power 
supply which 12 passed the insulator (insulator), and 8 passed the insulator 12 to the nozzle 
1 1 , and was connected. 15 is aerosol which mixed spraying of the raw material liquid 1 and the 
carrier gas 13 is carried out with the nozzle 11, and is formed, the raw material liquid supply 
line 31 and the carrier gas supply line 32 are combined with the nozzle 1 1 , the carrier gas 13 is 
mixed with the raw material liquid 1 from the nozzle 11, and the aerosol 15 is sprayed. When 
high tension is impressed to the nozzle 1 1 by the high voltage power supply 8 and the aerosol 
15 is formed and sprayed with the raw material liquid 1 and the carrier gas 13, the particles of 
the aerosol 15 are electrified. 
[0049] 

9 is a controller and constitutes a control means. The raw material liquid feeding means which 
comprises the pump 2 of an appropriate flow style ** sake, the regulator 3, the flow instrument 
4, and the raw material liquid supply line 31 in the raw material liquid 1, The carrier gas feeding 
means which comprises the compressor 5 of an appropriate flow style ** sake, the regulator 6, 
the flow instrument 7, and the carrier gas supply line 32 in the carrier gas 13, The aerosol 
formation means which comprises the nozzle 1 1 for being connected to these raw material 
liquid feeding means and a carrier gas feeding means, and making the aerosol 15, With the 
addition carrier gas feeding means which comprises the compressor 5a of an appropriate flow 
style ** sake, the regulator 6a, the flow instrument 7a, the carrier gas supply line 32a, and the 
carrier gas feed hopper 14, spraying conditions are controlled and controlled by the controller 9 
in the carrier gas 13a. As for the electrifying means which comprises the high voltage power 
supply 8 connected to the nozzle 1 1 , impressed electromotive force is controlled by the 
controller 9. An electrostatic atomization means consists of an aerosol formation means and 
an electrifying means. 

[0050] 

17 is the chamber A and constitutes the 1st chamber. 16 is a heater arranged so that the outer 
wall of the chamber A17 may be covered, and 18 is an opening of the chamber A17. The head 

10 for electrification is attached to the upper part of the chamber A17 sealed except the 
opening 18. The heater 16 constitutes a heating method. 

[0051] 

Here, the chamber A17 is shape like an outline funnel (funnel), and is the structure from which 
the cylinder was gradually extracted toward the opening 18. As for the shape of the chamber 
A17, although the structure where an inside extracts the square pillar of a cave gradually as 
other examples etc. are not limited in particular, it is more preferred than the cross-section 
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area of the position on which the aerosol 15 is sprayed that the cross-section area of the 
opening 18 is small. The cross-section area said here is a cross-section area of the hollow part 
of the chamber A1 7, and is a cross-section area of the channel of the aerosol 1 5. And the 
chamber A17 constitutes the channel where the aerosol 15 is conveyed, and the channel is 
extracted toward the opening 18 and is narrow. With constituting in this way, densification of 
the sprayed aerosol 15 can be spatially carried out by the opening 18. 
[0052] 

21 is the chamber B and constitutes the 2nd chamber. As for the substrate holder in which 19 
holds a substrate and 20 holds the substrate 19, and 20a, the ground of a substrate holder and 
23 are exhaust ports a substrate holder transportation device and 22. The chamber A17 and 
the chamber B21 are connected so that neither the carrier gas 13a nor the aerosol 15 may 
leak by the opening 18, and in addition to exhaust-port 23, the chamber B21 is sealed so that 
the carrier gas 13 or the carrier gas 13a may not leak. The substrate 19 is arranged on the 
substrate holder 20 grounded by the ground 22 in the chamber B21 , The opening 18 used as a 
communication opening with the chamber A17 is located in the upper part of the chamber B21 , 
and the exhaust port 23 where the carrier gas 13 contained in the aerosol 15 or the carrier gas 
13a is exhausted is formed in the lower part. The inside of the chamber B21 is sealed except 
exhaust-port 23, an external atmosphere is the atmospheric pressure state intercepted 
thoroughly, and the carrier gas 13 or the carrier gas 13a will flow through it from this exhaust 
port 23. 
[0053] 

Thus, in the external world, the membrane formation space of the thin film forming which 
results in formation of the aerosol 15, conveyance, and deposition in the substrate 19 is 
isolated by the chamber A17 and the chamber B21. 
[0054] 

The substrate holder 20 constitutes a substrate holding means, and its substrate holder 20 is 
movable to an X axial direction, Y shaft orientations, and also Z shaft orientations by the 
substrate holder transportation device 20a which comprises a stepping motor, an actuator, etc. 
and turns into a substrate moving means. It is good also as possible or pivotable in an 
inclination. If membranes are formed two or more times, ****** and a film formation surface 
product can be made to increase, since the membrane formation position in the substrate 19 is 
changeable if the substrate 19 is moved to an XY direction. 

If it is made to move to a Z direction, the migration length of the aerosol 15 between the 
substrate 19 and the nozzle 1 1 can be changed, and fine adjustment of a film formation 
condition is attained. Since the degree of incidence angle to the substrate 19 of the aerosol 15 
is changeable if it is made to incline, fine adjustment of a film formation condition is attained. If 
it is made to rotate, good thickness distribution can be acquired. 
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[0055] 

Next, the thin film preparation method is explained in the 1st thin film preparation device by the 

embodiment of the invention 1 . 

[0056] 

The raw material liquid 1 stored in the raw material liquid tank 1a is led to the head 10 for 
electrification through the raw material liquid supply line 31 with the pump 2, and the carrier 
gas 13 with which the gas tank 50 was filled up is similarly led to the head 10 for electrification 
through the carrier gas supply line 32 by the compressor 5. And the controller 9 adjusts the 
pump 2 and the regulator 3 from the information on the flow instrument 4, Similarly, the 
compressor 5 and the regulator 6 are adjusted from the information on the flow instrument 7, 
and the flow of the raw material liquid 1 which flows into the raw material liquid supply line 31, 
and the flow of the carrier gas 13 which flows into the carrier gas supply line 32 are controlled. 
[0057] 

Mixed spraying of the raw material liquid 1 and the carrier gas 13 which were led to the head 
10 for electrification is carried out with the nozzle 1 1, and the aerosol 15 is formed. At this time, 
high tension is impressed to the nozzle 1 1 by the high voltage power supply 8, and the 
particles of the aerosol 15 are sprayed, being charged. 
[0058] 

The carrier gas 13a with which the gas tank 50a was filled up passes along the carrier gas 
supply line 32a by the compressor 5a, and blows off from the carrier gas feed hopper 14. And 
the controller 9 adjusts the compressor 5a and the regulator 6a from the information on the 
flow instrument 7a, and controls the flow of the carrier gas 13a which flows into the carrier gas 
supply line 32a. 
[0059] 

Therefore, in addition to the carrying force of the carrier gas 13 which constitutes the aerosol 
15 and is sprayed from the nozzle 1 1 , the aerosol 15 of the minute size which was sprayed 
and was charged can give the carrying force of the carrier gas 1 3a which blew off from the 
carrier gas feed hopper 14, and is conveyed in the substrate 19 direction. Here, work of the 
carrier gas 13a gives addition carrying force to the aerosol 15. 
[0060] 

Since radiation spraying of the aerosol 15 containing the carrier gas 13 is carried out from the 
nozzle 1 1 here and the carrier gas 13a blows off from the carrier gas feed hopper 14 to an 
abbreviated perpendicular direction to the substrate 19, By adjusting the gas pressure of the 
carrier gas 13 and the carrier gas 13a, the direction of the aerosol 15 can also be changed by 
both ratio. In drawing 1 , although the jet direction of the carrier gas feed hopper 14 is made 
into the abbreviated perpendicular direction to the substrate 19, if the jet direction of the carrier 
gas feed hopper 14 is changed suitably, fine adjustment of the incidence direction of the 
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aerosol 15 to the substrate 19 will be attained. 
[0061] 

And the aerosol 15 which is conveyed by the carrier gas 13a and goes in the substrate 19 
direction is conveyed to the substrate 19 by being heated uniformly and drying with the heater 
16 attached so that the chamber A17 might be covered, being micrified by about 10-1000 nm. 
Thus, since the aerosol 15 is conveyed in the substrate 19 direction, being heated with the 
heater 16, while reaching the substrate 19, a solvent can evaporate gradually, and can dry, 
and it can be changed into a very small quantity solvent [ which remains at the time of 
membrane formation with the substrate 19 ] state. 
[0062] 

The heater 16 maintains the air current temperature of aerosol at an optimum value for a 
solvent to evaporate here, It has the structure which is arranged so that the outer wall of the 
chamber A17 may be covered, and does not bar the flow of the aerosol 15, and the optimal 
temperature can be chosen with the kind of a solvent or organic materials, the flow of an air 
current, the concentration of raw material liquid, etc. And the controller 9 can perform the 
temperature setting. 
[0063] 

And being heated with the heater 16, the aerosol 15 conveyed in the substrate 19 direction 
passes the opening 18, and faces to the substrate 19 arranged at the chamber B21. The 
shape of the chamber A17 is the structure gradually extracted toward the opening 18, the 
cross-section area of the channel where the aerosol 15 is conveyed becomes small gradually, 
and densification of the sprayed aerosol 15 is spatially carried out by the opening 18. Since a 
solvent evaporates gradually and dries as mentioned above, the particle diameter of the 
aerosol 15 is also becoming small gradually, and the aerosol 15 will be condensed. 
[0064] 

Here, the area of the opening 18, a number, and shape are changed by a film formation 
condition. When limiting the membrane formation range, the membrane formation range can 

be limited by attaching to an opening the mask which has an opening area of 0.1-20-mm . The 
coating reason of two or more organic materials on a substrate and lamination can be 
controlled by changing the aperture pattern of a mask, and distribution of thickness can also be 
further improved by it. 
[0065] 

And the aerosol 15 sprayed while electrifying particles, The opening 18 is reached covering the 
whole and being heated uniformly, dryness and a flowing state are controlled by shape of the 
opening 18, and the aerosol 15 is reached and deposited on the substrate 19 on the substrate 
holder 20 grounded by the ground 22. At this time, the aerosol 15 enters in turbulent flow to the 
substrate 19. 
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[0066] 

Since densification of the sprayed aerosol 15 is spatially carried out when passing the opening 
18, but it collides and is reflected in the wall of the chamber A17 here when resulting in the 
opening 18 as mentioned above, the flow of the aerosol 15 which was a certain direction till 
then becomes in turbulent flow. When the aerosol 15 deposits on the substrate 19, membrane 
formation nature changes with the dryness of the aerosol 15, and states of the degree of 
incidence angle to the substrate 19 of the aerosol 15, or a flow. The difference in this 
membrane formation nature appears notably in early stages of membrane formation formation 
especially. By the way, from the case where the degree of incidence angle to the substrate 19 
of the aerosol 15 has gathered, the aerosol 15 which entered into the substrate 19 becomes 
easy to make the flow of a certain direction. And the flow of the aerosol 15 which entered into 
the substrate 19 will be the direction along the surface of the substrate 19, i.e., a flow parallel 
to the surface of the substrate 19. On the other hand, when the aerosol 15 enters into the 
substrate 19 in turbulent flow (i.e., when random in the incidence direction to the substrate 19), 
time to stay at a substrate face becomes long, without the aerosol 15 which entered into the 
substrate 19 making the flow of a certain direction. Therefore, the sticking probability to the 
substrate 19 increases and, as a result, a membrane formation rate improves. 
[0067] 

It is charged and the substrate 19 is grounded, as for the aerosol 15, since the aerosol 15 is 
attracted by potential difference with the substrate 19 (ground), in addition to the carrying force 
(carrying force of the carrier gas 13) of spraying, an electric suction force can act and it can 
raise a membrane formation rate. Since the addition carrying force of the carrier gas 13a is 
added, it becomes possible to make a membrane formation rate higher. Since the aerosol 15 
electrified by electrifying the aerosol 15, grounding the substrate 19 used as the target, and 
giving both potential difference is attracted by the substrate 19 which is the target, adhesion 
into other portions decreases and its membrane formation rate improves. 
[0068] 

While the aerosol 15 is heated with the heater 16, it is conveyed by the substrate 19, but from 
a viewpoint of film formation, it is more desirable for the solvent contained in the aerosol 15 to 
remain in very small quantities, when the substrate 19 is reached. It has checked 
experimentally that the direction made to remain rather than the case where the solvent 
contained in the aerosol 15 is made to evaporate thoroughly can form the precise film whose 
film density improved. A detailed mechanism is not certain although it seems that this is 
because improvement to the substrate 19 which gets wet, improvement in the associative 
strength of the particles of the aerosol 15 on the substrate 19, and improvement in the 
dispersibility of the aerosol 15 in the substrate 19 can be aimed at with the solvent contained in 
the aerosol 15. The solvent which will be contained in the aerosol 15 by the use, such as 
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carrying out distributed formation of the raw material of the film to form and the particles, by the 
time it reaches the substrate 19 may be made to evaporate thoroughly. The dryness of these 
solvents should just adjust the heating conditions of the heater 16, etc. as mentioned above. 
[0069] 

Thus, since it leads on the substrate 19 and membranes can be formed, controlling the particle 
diameter and dryness of the aerosol 15 sprayed by forming membranes with the 1st thin film 
preparation device by Embodiment 1 with sufficient accuracy, The thin film of 0.1 micrometer 
and about 0.01 more micrometer of thickness can be provided. 
[0070] 

In this Embodiment 1 , it has the feature making a solvent evaporate in the state of particles like 
aerosol, and that a solvent evaporates at a temperature far lower than the boiling point of the 
solvent since surface area of particles is large. Therefore, water besides organic solvents, 
such as a tetrahydrofuran, chloroform, dimethylformamide, and dimethyl sulfoxide, can be 
used as a solvent used for this invention. 
[0071] 

Raw materials are solution states (wet), and since membranes can be formed by ordinary 
pressure, in a vacuum deposition method, forming membranes can respond also to a difficult 
polymer material and the membrane formation which uses unstable organic materials as a raw 
material thermally. 
[0072] 

It is also possible to use the solution which mixed an inorganic ultrafine particle material and 
was distributed. In this case, the particle diameter of an inorganic ultrafine particle material 
must be smaller than the thickness of the thin film which is going to form membranes. The ratio 
of particle diameter to thickness should just be 1/10 or less preferably. 
[0073] 

moreover - film formation begins to be carried out at the same time the aerosol 15 which is 
going to form membranes reaches the substrate 19 in the thin film preparation method by this 
Embodiment 1 - a short time - since solidification is completed to inside, in a spin coat 
method, the laminated structure of a difficult different material and a coating part injury are 
possible. And since it can respond to a large area substrate easily by moving the substrate 
holder 20 in X and the direction of Y, the high cost by enlargement is not caused like a vacuum 
deposition method. 
[0074] 

Next, the modification of the embodiment of the invention 1 is explained. Drawing 2 is a 
schematic diagram of the 2nd thin film preparation device by the embodiment of the invention 
1. 

[0075] 
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In drawing 2 , the same numerals are given to what was explained by drawing 1 , and the same 
thing, and the explanation is omitted. 24 is the heater formed in the substrate holder 20, and 
constitutes a substrate-heating means. 
[0076] 

In the 2nd thin film preparation device by the embodiment of the invention 1 , as shown in 
drawing 2 , the heater 24 is built in the substrate holder 20. Thus, by arranging the heater 24 
which heats the substrate 19, membraneous qualities, such as film density, can be stabilized 
by evaporating a solvent, controlling the adhesion condition to the substrate 19, or stabilizing 
substrate temperature. 
[0077] 

Although the addition carrier gas feeding means which spouts the carrier gas 13a is 
established and the example which does not establish an addition carrier gas feeding means 
shows drawing 2 in the 1st thin film preparation device by the embodiment of the invention 1 
shown by drawing 1 , In the 2nd thin film preparation device by the embodiment of the invention 
1, it cannot be overemphasized that an addition carrier gas feeding means may be 
established. 
[0078] 

Next, the thin film preparation method is explained in the 2nd thin film preparation device by 

the embodiment of the invention 1 . 

[0079] 

The raw material liquid 1 stored in the raw material liquid tank 1a is led to the head 10 for 
electrification through the raw material liquid supply line 31 with the pump 2, and the carrier 
gas 13 with which the gas tank 50 was filled up is similarly led to the head 10 for electrification 
through the carrier gas supply line 32 by the compressor 5. And the controller 9 controls these 
flows. 
[0080] 

Mixed spraying of the raw material liquid 1 and the carrier gas 13 which were led to the head 
10 for electrification is carried out with the nozzle 11, and the aerosol 15 is formed. At this time, 
high tension is impressed to the nozzle 1 1 by the high voltage power supply 8, and the 
particles of the aerosol 15 are sprayed, being charged. 
[0081] 

And the aerosol 15 which was sprayed and has been charged is conveyed to the substrate 19 
by being heated uniformly and drying with the heater 16 attached so that the chamber A17 
might be covered, being micrified by about 10-1000 nm. 
[0082] 

And the aerosol 15 sprayed while electrifying particles reaches the opening 18, being heated 
uniformly, Dryness and a flowing state are controlled by shape of the opening 18, and the 
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aerosol 15 is grounded by the ground 22 and reaches the substrate 19 on the substrate holder 

20 which carried out the internal organs of the heater 24. 

[0083] 

Thus, it is charged and the substrate 19 is grounded, as for the aerosol 15, since the aerosol 
15 is attracted by potential difference with the substrate 19, in addition to the carrying force 
(carrying force of the carrier gas 13) of spraying, an electric suction force can act and it can 
raise a membrane formation rate. Since the aerosol 15 electrified by electrifying the aerosol 15 
and giving potential difference to the substrate 19 used as the target is attracted by the 
substrate 19 which is the target, adhesion into other portions decreases and its membrane 
formation rate improves. 
[0084] 

And the adhesion condition to the substrate 19 is controlled by the heater 24, and deposits 
with it. The thin film formed at the substrate 19 is removed by the heater 24 even if a little 
residual solvents exist, and it can also advance solidification of the film itself. 
[0085] 

As mentioned above, while the aerosol 15 is heated with the heater 16, are conveyed by the 
substrate 19, but. Since it may be more desirable from a viewpoint of film formation to remain 
in very small quantities the solvent contained in the aerosol 15, even when it is made to remain 
in very small quantities in this case when the substrate 19 is reached, it can remove a residual 
solvent thoroughly eventually by forming the heater 24. 
[0086] 

By forming membranes with the 2nd thin film preparation device by Embodiment 1 , By 
arranging the heater 24 which leads on the substrate 19, and can form membranes, controlling 
the particle diameter and dryness of the sprayed aerosol 15 with sufficient accuracy, and also 
heats the substrate 19, Membraneous qualities, such as film density, can be stabilized by 
evaporating a solvent, controlling the adhesion condition to the substrate 19, or stabilizing 
substrate temperature. Therefore, the thin film of 0.1 micrometer and about 0.01 more 
micrometer of thickness can be provided. 
[0087] 

Raw materials are solution states (wet), and since membranes can be formed by ordinary 
pressure, in a vacuum deposition method, forming membranes can respond also to a difficult 
polymer material and the membrane formation which uses unstable organic materials as a raw 
material thermally. It is also possible to use the solution which mixed a further inorganic 
ultrafine particle material and was distributed. In this case, the particle diameter of an inorganic 
ultrafine particle material must be smaller than the thickness of the thin film which is going to 
form membranes. The ratio of particle diameter to thickness should just be 1/10 or less 
preferably. 
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[0088] 

In the thin film preparation method by this Embodiment 1. since film formation begins to be 
carried out and it is heated with the heater 24 at the same time the aerosol 15 which is going to 
form membranes reaches the substrate 19 -- dramatically -- a short time - since solidification 
is completed to inside, in a spin coat method, the laminated structure of a difficult different 
material and a coating part injury are possible. And since it can respond to a large area 
substrate easily by moving the substrate holder 20 to x and a y direction, the high cost by 
enlargement is not caused like a vacuum deposition method. 
[0089] 

(Embodiment 2) 

Drawing 3 is a schematic diagram of the thin film preparation device by the embodiment of the 

invention 2. 

[0090] 

In this Embodiment 2, the same numerals are given to what was explained by Embodiment 1, 

and the same thing, and the explanation is omitted. 

[0091] 

In drawing 3 , 25 is a nebulizer and 26 is a nozzle of a nebulizer. 
[0092] 

As shown in drawing 3 , the raw material liquid 1 is led to the raw material liquid supply line 31 
from the raw material liquid tank 1a, and the flow is adjusted with the pump 2, the regulator 3, 
and the flow instrument 4 which were formed in the raw material liquid supply line 31 . By the 
compressor 5, the carrier gas 13 is led to the carrier gas supply line 32 from the gas tank 50, 
the regulator 6 and the flow instrument 7 are formed in the carrier gas supply line 32, and the 
flow is adjusted with the compressor 5. 
[0093] 

And the raw material liquid supply line 31 and the carrier gas supply line 32 are combined with 
the nozzle 26 of the nebulizer 35, the carrier gas 13 is mixed with the raw material liquid 1 from 
the nozzle 26, and the aerosol 15 is sprayed. 
[0094] 

The raw material liquid feeding means which comprises the pump 2 of an appropriate flow 
style ** sake, the regulator 3, the flow instrument 4, and the raw material liquid supply line 31 in 
the raw material liquid 1 , The carrier gas feeding means which comprises the compressor 5 of 
an appropriate flow style ** sake, the regulator 6, the flow instrument 7, and the carrier gas 
supply line 32 in the carrier gas 13, It is connected to these raw material liquid feeding means 
and a carrier gas feeding means, and spraying conditions are controlled and controlled by the 
controller 9 with the aerosol formation means which comprises the nozzle 26 for making the 
aerosol 15. 
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[0095] 

Here, 27 is an insulator, 28 is an electrode plate for classification, the electrode plate 28 for 
classification is fixed to the chamber A17 via the insulator 27, one of the two is grounded, and 
high tension is already impressed to one of the two from the high voltage power supply 8. 
Therefore, among 1 set of electrode plates 28 for classification, the electric field of a substrate 
direction and a perpendicular direction is generated. As for the electric field generating means 
which comprises the high voltage power supply 8 connected to the electrode plate 28 for 
classification, impressed electromotive force is controlled by the controller 9. 
[0096] 

29 and 30 are aerosol particles and the particle diameter of the aerosol particles 29 is larger 
than the particle diameter of the aerosol particles 30. And if the aerosol 15 sprayed from the 
nozzle 26 reaches the electrode plate 28 for classification, the aerosol particles 30 with small 
particle diameter can change the direction of movement, in response to the fact that [ the 
influence of the electric field between 1 set of electrode plates 28 for classification ] strongly, 
and will advance to the opening 18. On the other hand, since the aerosol particles 29 with 
large particle diameter do not receive the influences of an electric field from the aerosol 
particles 30, the changing amount of a direction of movement does not go to the opening 18 
small, but they collide with the wall surface of the chamber A as it is, and do not reach the 
substrate 19. Therefore, the classification of the aerosol 15 is possible by an electric field 
generating means. 
[0097] 

The heater 16 is arranged at the outer wall of the chamber A17, and the nebulizer 25 is 
attached to the upper part of the chamber A17 sealed except the opening 18. 
[0098] 

The chamber A17 and the chamber B21 are connected so that the aerosol 15 may not leak by 
the opening 18, and in addition to exhaust-port 23, the chamber B21 is sealed so that the 
carrier gas 13 may not leak. 
[0099] 

The substrate 19 is arranged on the substrate holder 20 which contained the heater 24 in the 
chamber B21, The opening 18 used as a communication opening with the chamber A17 is 
located in the upper part of the chamber B21, and the exhaust port 23 where the carrier gas 13 
contained in the aerosol 15 is exhausted is formed in the lower part. The substrate holder 20 is 
supported by the substrate holder transportation device 20a. 
[0100] 

Like the thin film preparation device by the embodiment of the invention 1 mentioned above, 
The high voltage power supply 8 is connected to the nozzle 26 also in the thin film preparation 
device by the embodiment of the invention 2, The nebulizer 25 is changed into the head 10 for 
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electrification, and an electrifying means is established, it sprays, electrifying the aerosol 15, 
and the ground 22 may be formed, the substrate 19 may be grounded, and the aerosol 15 may 
be attracted to the substrate 19. The addition carrier gas feeding means which spouts the 
carrier gas 13a may be established. 
[0101] 

Next, the thin film preparation method is explained in the thin film preparation device by the 

embodiment of the invention 2. 

[0102] 

The raw material liquid 1 stored in the raw material liquid tank 1a is led to the nebulizer 25 
through the raw material liquid supply line 31 with the pump 2, and the carrier gas 13 with 
which the gas tank 50 was filled up is similarly led to the nebulizer 25 through the carrier gas 
supply line 32 by the compressor 5. And the controller 9 controls these flows. 
[0103] 

Mixed spraying of the raw material liquid 1 and the carrier gas 13 which were led to the 

nebulizer 25 is carried out with the nozzle 26, and the aerosol 15 is formed. 

[0104] 

And the sprayed aerosol 15 reaches among 1 set of electrode plates 28 for classification, and 
in response to the electric field of a substrate direction and a perpendicular direction, 
compared with the aerosol particles 29 with big particle diameter, the small aerosol particles 30 
are strongly influenced by an electric field, and are conveyed in the substrate 19 direction 
through the opening 18. On the other hand, since the aerosol particles 29 with large particle 
diameter do not receive the influences of an electric field from the aerosol particles 30, the 
changing amount of a direction of movement does not go to the opening 18 small, but they 
collide with the wall surface of the chamber A as it is, and do not reach the substrate 19. Thus, 
the aerosol 15 is classified by an electric field generating means, and draws selectively the 
aerosol particles 30 with small particle diameter in the direction of the substrate 19. 
[0105] 

The aerosol particles 30 of the classified aerosol 15 are conveyed to the substrate 19 by being 
heated uniformly and drying with the heater 16 attached so that the chamber A17 might be 
covered, being micrified further. 
[0106] 

And the aerosol particles 30 reach the opening 18, being heated uniformly, dryness and a 
flowing state are controlled by shape of the opening 18, and the aerosol particles 30 reach the 
substrate 19 on the substrate holder 20 which carried out the internal organs of the heater 24. 
And the adhesion condition to the substrate 19 is controlled by the heater 24, and deposits 
with it. The thin film formed at the substrate 19 will be removed by the heater 24 even if a little 
residual solvents exist, and it can also advance solidification of the film itself. 
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[0107] 

By forming membranes with the thin film preparation device by Embodiment 2, aerosol with still 
more distribution of the aerosol of a byway than the aerosol immediately after spraying can be 
made. Aerosol has after that structure which is drawn on the substrate 19 and forms 
membranes, controlling particle diameter and dryness with sufficient accuracy with the heater 
16. By arranging the heater 24 which heats the substrate 19 further here, membraneous 
qualities, such as film density, can be stabilized by evaporating a solvent, controlling the 
adhesion condition to the substrate 19, or stabilizing substrate temperature. Therefore, the thin 
film of 0.1 micrometer and about 0.01 more micrometer of thickness can be provided. 
[0108] 

Also in this Embodiment 2, it has the feature making a solvent evaporate in the state of 
particles like aerosol, and that a solvent evaporates at a temperature far lower than the boiling 
point of the solvent since surface area of particles is large. Therefore, water besides organic 
solvents, such as a tetrahydrofuran, chloroform, dimethylformamide, and dimethyl sulfoxide, 
can be used as a solvent used for this invention. 
[0109] 

Raw materials are solution states (wet), and since membranes can be formed by ordinary 
pressure, in a vacuum deposition method, forming membranes can respond also to a difficult 
polymer material and the membrane formation which uses unstable organic materials as a raw 
material thermally. 
[0110] 

It is also possible to use the solution which mixed an inorganic ultrafine particle material and 
was distributed. In this case, the particle diameter of an inorganic ultrafine particle material 
must be smaller than the thickness of the thin film which is going to form membranes. The ratio 
of particle diameter to thickness should just be 1/10 or less preferably. 
[0111] 

moreover - film formation begins to be carried out at the same time the aerosol 15 which is 
going to form membranes reaches the substrate 19 in the thin film preparation method by this 
Embodiment 2 - a short time - since solidification is completed to inside, in a spin coat 
method, the laminated structure of a difficult different material and a coating part injury are 
possible. And since it can respond to a large area substrate easily by moving the substrate 
holder 20 in X and the direction of Y, the high cost by enlargement is not caused like a vacuum 
deposition method. If the substrate holder 20 is rotated, good thickness distribution can be 
acquired. 
[0112] 

(Embodiment 3) 

Drawing 4 is a schematic diagram of the thin film preparation device by the embodiment of the 
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invention 3. 
[0113] 

Also in this Embodiment 3, the same numerals are given to what was explained by 
Embodiments 1 and 2, and the same thing, and the explanation is omitted. 
[0114] 

In drawing 4 , 8a is a high voltage power supply, and 12a is an insulator. 
[0115] 

In the thin film preparation device by the embodiment of the invention 3, as shown in drawing 
4, the high voltage power supply 8a is connected to the substrate 19 via the insulator 12a. 
These constitute a potential grant means. Thus, a thin film with strong adhesion power can be 
formed by impressing voltage to the substrate 19, applying potential to the whole surface 
selectively and making the particles of the aerosol 15 adhere to the substrate 19. 
[0116] 

The high voltage power supply 8a gives potential to the substrate 19 so that potential 
difference may arise between the electrified aerosol 15 and the substrate 19. For example, if 
the aerosol 15 is charged in positive charge (negative charge), it will be made for the substrate 
19 to become reverse potential and negative (positive). If the aerosol 15 is electrification of 
positive charge or a negative charge, it is good also as potential of a ground to ground the 
substrate 19. Although the potential drawn by the electrified aerosol 15 to the substrate 19 
according to potential difference with the substrate 19 at least should just be given, it is 
preferred that a reverse electric charge is mutually given from a viewpoint of the improvement 
in a suction force. 
[0117] 

Thus, since the aerosol 15 was charged, and has applied potential to the whole surface 
selectively [ substrate / 19 ] and the aerosol 15 is attracted by potential difference with the 
substrate 19, In addition to the carrying force (carrying force of the carrier gas 13) of spraying, 
an electric suction force can act and a membrane formation rate can be raised. Since the 
aerosol 15 electrified by giving both potential difference, electrifying the aerosol 15 and 
applying potential to the substrate 19 used as the target selectively on the whole surface is 
attracted by the substrate 19 which is the target, adhesion into other portions decreases and 
its membrane formation rate improves. In addition, if potential is applied only to the portion of a 
request of the substrate 19, it is also possible to make only the portion deposit the particles of 
the aerosol 15, and to form membranes. 
[0118] 

And since membranes can be formed with sufficient adhesion by applying potential to the 
substrate 19 selectively on the whole surface, more precise thickness control is attained. The 
initial stage of the thin film forming by a spray method is the film formation by adhesion with the 
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surface of the substrate 19 which is the aerosol 15 and dissimilar material which were sprayed. 
Unlike an initial stage, in a subsequent stage, it becomes adhesion deposition to the once 
deposited substance. Then, especially since adhesion with the surface of the substrate 19 
which is the aerosol 15 and dissimilar material in an initial stage of thin film forming which were 
sprayed since membranes can be formed with sufficient adhesion by applying potential to the 
substrate 19 selectively on the whole surface can be raised, it is desirable. 
[0119] 

It becomes possible to change the membraneous quality of a thickness direction, for example, 
film density, by adjusting suitably the potential given to the substrate 19, forming membranes. 
This means that the stress of the thin film formed as a result is controllable. Usually, in the 
case where the coefficients of thermal expansion of the film laminated differ, after lamination, 
the problem which produces interlaminar peeling attaches both and they turn, however - if a 
film is formed where stress relaxation of the film density is changed and carried out, even if it 
will form on it this film and the film from which a coefficient of thermal expansion differs, 
membranous stress is already eased -- ** - it stops producing a problem [ like ] And according 
to the physical properties of thin film laminated next, it also becomes free to control film 
density. By turning on and off the high voltage power supply 8a during membrane formation of 
the film, or changing the size of potential as the control method, when changing film density, 
forming membranes, it is possible and the potential grant is possible also in the arbitrary 
stages of the early stages of thin film forming, the middle, and the second half. For example, in 
an initial stage, to be able to ease stress with the film laminated next, potential is adjusted and 
a film formation condition is controlled by a later stage to become the film density in 
consideration of adhesion with the substrate 19. 
[0120] 

Also in the thin film preparation device according to the embodiment of the invention 3 like the 
thin film preparation device by Embodiment 1 mentioned above, The addition carrier gas 
feeding means which spouts the carrier gas 13a may be established, the electric field 
generating means which comprises electrode plate 28 grade for classification may be 
established like the thin film preparation device by Embodiment 2, and the classification of the 
aerosol 15 may be performed. 
[0121] 

The head 10 for electrification may be changed into the nebulizer 25 like the thin film 
preparation device by Embodiment 2. Since the sprayed aerosol 15 is particles even if this is a 
case where it does not have an electrifying means and it may be tinged with the electric charge 
of one of positive/negative, it is not necessary to establish an electrifying means in that case. 
However, since adhesion of the direction electrified with the improvement in a membrane 
formation rate and the substrate 19 improves, it is more desirable. 
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[0122] 

Next, the thin film preparation method is explained in the thin film preparation device by the 

embodiment of the invention 3. 

[0123] 

The raw material liquid 1 stored in the raw material liquid tank 1a is led to the head 10 for 
electrification through the raw material liquid supply line 31 with the pump 2, and the carrier 
gas 13 with which the gas tank 50 was filled up is similarly led to the head 10 for electrification 
through the carrier gas supply line 32 by the compressor 5. And the controller 9 controls these 
flows. 
[0124] 

Mixed spraying of the raw material liquid 1 and the carrier gas 13 which were led to the head 
10 for electrification is carried out with the nozzle 1 1 , and the aerosol 15 is formed. At this time, 
high tension is impressed to the nozzle 1 1 by the high voltage power supply 8, and the 
particles of the aerosol 15 are sprayed, being charged. 
[0125] 

And the aerosol 15 which was sprayed and has been charged is conveyed to the substrate 19 
by being heated uniformly and drying with the heater 16 attached so that the chamber A17 
might be covered, being micrified by about 10-1000 nm. 
[0126] 

And the aerosol 15 sprayed while electrifying particles reaches the opening 18, being heated 
uniformly, Dryness and a flowing state are controlled by shape of the opening 18, and the 
aerosol 15 is arranged on the substrate holder 20 in which the heater 24 was built in, and 
reaches the substrate 19 connected to the high voltage power supply 8a. 
[0127] 

Here, potential is given to the whole surface selectively on the substrate 19, and the particles 
of the aerosol 15 are drawn to the substrate 19, and adhere in bigger adhesion force. And the 
adhesion condition to the substrate 19 is controlled by the heater 24, and deposits with it. The 
thin film formed at the substrate 19 will be removed by the heater 24 even if a little residual 
solvents exist, and it can also advance solidification of the film itself. 
[0128] 

By forming membranes with the thin film preparation device by Embodiment 3, a thin film with 
strong adhesion power can be formed by applying potential to the whole surface selectively on 
the substrate 19, and making aerosol particles adhere. Simultaneously, film density can be 
raised and a precise thin film can be formed. By arranging the heater 24 which heats the 
substrate 19, membraneous qualities, such as film density, can be further stabilized by 
evaporating a solvent, controlling the adhesion condition to the substrate 19, or stabilizing 
substrate temperature. Since membranes can be formed with sufficient adhesion to the 
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substrate face where the early stages of spraying are hard to be formed, more precise 
thickness control is attained and thickness can provide a thin film (0.1 micrometer and about 
0.005 more micrometer). 
[0129] 

Also in this Embodiment 3, it has the feature making a solvent evaporate in the state of 
particles like aerosol, and that a solvent evaporates at a temperature far lower than the boiling 
point of the solvent since surface area of particles is large. Therefore, water besides organic 
solvents, such as a tetrahydrofuran, chloroform, dimethylformamide, and dimethyl sulfoxide, 
can be used as a solvent used for this invention. Raw materials are solution states (wet), and 
since membranes can be formed by ordinary pressure, in a vacuum deposition method, 
forming membranes can respond also to a difficult polymer material and the membrane 
formation which uses unstable organic materials as a raw material thermally. It is also possible 
to use the solution which mixed an inorganic ultrafine particle material and was distributed. In 
this case, the particle diameter of an inorganic ultrafine particle material must be smaller than 
the thickness of the thin film which is going to form membranes. The ratio of particle diameter 
to thickness should just be 1/10 or less preferably. 
[0130] 

moreover - also with the thin film preparation method by this Embodiment 3, film formation 
begins to be carried out at the same time the aerosol 15 which is going to form membranes 
reaches the substrate 19 - a short time - since solidification is completed to inside, in a spin 
coat method, the laminated structure of a difficult different material and a coating part injury are 
possible. And since it can respond to a large area substrate easily by moving the substrate 
holder 20 in X and the direction of Y, the high cost by enlargement is not caused like a vacuum 
deposition method. If a substrate holder is rotated, good thickness distribution can be acquired. 

[0131] 

(Embodiment 4) 

Drawing 5 is a schematic diagram of the thin film preparation device by the embodiment of the 

invention 4. 

[0132] 

Also in this Embodiment 4, the same numerals are given to what was explained by 

Embodiments 1-3, and the same thing, and the explanation is omitted. 

[0133] 

In drawing 5 , 40 is an antisticking film of the particles of the aerosol 15. 
[0134] 

In the thin film preparation device by the embodiment of the invention 4, as shown in drawing 
5, the antisticking film 40 is formed in the wall of the chamber A17, and the aerosol 15 can be 
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prevented from carrying out adhesion accumulation to the chamber A17. 
[0135] 

As the antisticking film 40, the wettability to the solvent contained in the raw material liquid 1 
comprises a small material. For example, materials, such as fluororesin and silicone series 
resin, are raised. When the solvent of the raw material liquid 1 is water, it may be oil repellency 
by the solvent which materials in which water repellence is shown are consisted of, and is 
used. Namely, what is necessary is just the material in which liquid repellance is shown to the 
raw material liquid 1. And the wall of the chamber A17 may be coated with such materials, and 
the film which consists of such materials may be stuck on the wall of the chamber A17. 
[0136] 

Also in the thin film preparation device according to the embodiment of the invention 4 like the 
thin film preparation device by Embodiment 1 mentioned above, Connect the high voltage 
power supply 8 to the nozzle 26, change the nebulizer 25 into the head 10 for electrification, 
establish an electrifying means, may spray, electrifying the aerosol 15, and like the thin film 
preparation device by Embodiment 2, The electric field generating means which comprises 
electrode plate 28 grade for classification may be established, the classification of the aerosol 
15 may be performed, and potential may be given to the substrate 19 like the thin film 
preparation device by Embodiment 3. 
[0137] 

Next, the thin film preparation method is explained in the thin film preparation device by the 

embodiment of the invention 4. 

[0138] 

The raw material liquid 1 stored in the raw material liquid tank 1a is led to the nebulizer 25 
through the raw material liquid supply line 31 with the pump 2, and the carrier gas 13 with 
which the gas tank 50 was filled up is similarly led to the nebulizer 25 through the carrier gas 
supply line 32 by the compressor 5. The carrier gas 13a passes along the carrier gas supply 
line 32a by the compressor 5, and blows off from the carrier gas feed hopper 14. And the 
controller 9 controls these flows. Although this Embodiment 4 shows the gas tank and 
compressor of the carrier gas 13 which forms the aerosol 15, and the carrier gas 13a which 
gives addition carrying force by the case where it is considered as a share, it is good also as 
respectively independent like Embodiment 1 . 
[0139] 

Mixed spraying of the raw material liquid 1 and the carrier gas 13 which were led to the 

nebulizer 25 is carried out with the nozzle 26, and the aerosol 15 is formed. 

[0140] 

In addition to the carrying force of the carrier gas 13 which constitutes the aerosol 15 and is 
sprayed from the nozzle 11, the sprayed aerosol 15 can give the carrying force of the carrier 
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gas 13a which blew off from the carrier gas feed hopper 14, and is conveyed in the substrate 

19 direction. 

[0141] 

And the aerosol 15 is conveyed to the substrate 19 by being heated uniformly and drying with 
the heater 16 attached to the outer wall of the chamber A1 7, being micrified by about 10-1000 
nm. 
[0142] 

Even if the aerosol 15 collides with the wall of the chamber A17 at this time, with the 
antisticking film 40, without depositing on the wall of the chamber A17, it is flipped, is 
introduced again to a conveying path, and goes in the substrate 19 direction. 
[0143] 

Here, it is necessary to flow toward the substrate 19, without adhering to the wall surface of the 
chamber A17, when the particles of the sprayed aerosol 15 are conveyed and heated. By the 
way, although it seems that it is appropriate for heating with the heater 16 to heat at the 
temperature near the boiling point of the solvent contained in the aerosol 15, Temporarily, 
when the wall surface temperature of the chamber A17 is not uniform, the aerosol 15 adheres 
to the part where the skin temperature of a wall is low selectively, and it is also considered that 
membrane formation is not made at all. Then, in order to perform stable membrane formation, 
of course, uniform heating is performed, but since it is important not to make the aerosol 15 
adhere to a container wall as much as possible, either, especially the antisticking film 40 is 
effective. 
[0144] 

And the sprayed aerosol 15 reaches the opening 18, being heated uniformly, dryness and a 
flowing state are controlled by shape of the opening 18, and the aerosol 15 reaches the 
substrate 19 on the substrate holder 20 which carried out the internal organs of the heater 24. 
And the adhesion condition to the substrate 19 is controlled by the heater 24, and deposits 
with it. The thin film formed at the substrate 19 is removed by the heater 24 even if a little 
residual solvents exist, and it can also advance solidification of the film itself. 
[0145] 

Thus, since it leads on the substrate 19 and membranes can be formed, controlling the particle 
diameter and dryness of the aerosol 15 sprayed by forming membranes with the thin film 
preparation device by Embodiment 4 with sufficient accuracy, the thin film of 0.1 micrometer 
and about 0.01 more micrometer of thickness can be provided. 
[0146] 

Also in this Embodiment 5, it has the feature making a solvent evaporate in the state of 
particles like the aerosol 15, and that a solvent evaporates at a temperature far lower than the 
boiling point of the solvent since surface area of particles is large. Therefore, water besides 
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organic solvents, such as a tetrahydrofuran, chloroform, dimethylformamide, and dimethyl 
sulfoxide, can be used as a solvent used for this invention. Raw materials are solution states 
(wet), and since membranes can be formed by ordinary pressure, in a vacuum deposition 
method, forming membranes can respond also to a difficult polymer material and the 
membrane formation which uses unstable organic materials as a raw material thermally. It is 
also possible to use the solution which mixed an inorganic ultrafine particle material and was 
distributed. In this case, the particle diameter of an inorganic ultrafine particle material must be 
smaller than the thickness of the thin film which is going to form membranes. The ratio of 
particle diameter to thickness should just be 1/10 or less preferably. 
[0147] 

moreover - also with the thin film preparation method by this Embodiment 5, film formation 
begins to be carried out at the same time the aerosol 15 which is going to form membranes 
reaches the substrate 19 -- a short time -- since solidification is completed to inside, in a spin 
coat method, the laminated structure of a difficult different material and a coating part injury are 
possible. And since it can respond to a large area substrate easily by moving the substrate 
holder 20 in X and the direction of Y, the high cost by enlargement is not caused like a vacuum 
deposition method. If the substrate holder 20 is rotated, good thickness distribution can be 
acquired. 
[0148] 

It cannot be overemphasized that the antisticking film 40 in this Embodiment 4 is applicable to 

Embodiments 1-3. 

[0149] 

(Embodiment 5) 

In this Embodiment 5, the organic electroluminescence element (only henceforth an organic 
EL device) as an example created using the system for thin film deposition and preparation 
method which were explained by Embodiments 1-4 is explained briefly. 
[0150] 

Here, drawing 6 is a conceptual perspective view showing the example of composition of the 
organic EL device created using the thin film preparation method of this invention. 
[0151] 

In drawing 6 , the luminous layer in which a substrate and 35 have the anode, 36 has a hole 
injection layer, and, as for 37, 34 has a luminous region, and 38 are the negative poles, and 39 
shows an organic EL device. 
[0152] 

If an example of the material of each composition is given, as the substrate 34, will be glass, a 
high polymer film, etc. and as the anode 35 as ITO and the hole injection layer 36, As the thin 
film which comprises a polythiophene (poly(ethylenedioxy) tiophene and the following 
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abbreviate to PEDOT.), and the luminous layer 37, It is a layered product of LiF and aluminum 
as the thin film which comprises methoxy-ethyl **********_**** phenylenevinylene (it abbreviates 
to MEH-PPV hereafter.), and the negative pole 38. In addition, the material of lamination or 
each composition is an example, in addition it cannot be overemphasized that various 
lamination and components can be used. 
[0153] 

As shown in drawing 6 , the organic EL device 39 emits light by giving voltage or current 

between the anode 35 and the negative pole 38. 

[0154] 

Although there was a luminescent material which has formed membranes with neither a 
vacuum deposition method nor a spin coat method conventionally in an organic EL device, By 
creating using the system for thin film deposition and preparation method which were 
explained by Embodiments 1-4, various luminescent materials can be formed and the 
selectivity of functionality thin film material can be extended. Improvement in a membrane 
formation rate can be aimed at. 
[0155] 

(Embodiment 6) 

In this Embodiment 6, the optoelectric transducer as an example created using the system for 
thin film deposition and preparation method which were explained by Embodiments 1-4 is 
explained briefly. 
[0156] 

Here, drawing 7 is a conceptual perspective view showing the example of composition of the 
optoelectric transducer created using the thin film preparation method of this invention. 
[0157] 

In drawing 7 , as for the anode and 43, 34 is [ a photoelectric conversion film and 38 ] the 
negative poles a buffer layer and 44 a substrate and 42, and, as for 41, an optoelectric 
transducer is shown. 
[0158] 

If an example of the material of each composition is given, it will be glass, a high polymer film, 
etc. as the substrate 34, and as the anode 42, it will be a PEDOT thin film as ITO and the 
buffer layer 43, will be MEH-PPV and the film mixture of C60 as the photoelectric conversion 
film 44, and will be a layered product of LiF and aluminum as the negative pole 38. The 
material of lamination or each composition is an example, in addition it cannot be 
overemphasized that various lamination and components can be used. 
[0159] 

As shown in drawing 7 , the optoelectric transducer 41 produces electromotive force by 
irradiating sunlight. 
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[0160] 

Although there was a photoelectric conversion material which has formed membranes with 
neither a vacuum deposition method nor a spin coat method conventionally in an optoelectric 
transducer, By creating using the system for thin film deposition and preparation method which 
were explained by Embodiments 1-4, various photoelectric conversion materials can be 
formed and the selectivity of functionality thin film material can be extended. Improvement in a 
membrane formation rate can be aimed at. 
[0161] 

As mentioned above, although Embodiments 1-5 were described, As a thin film formed with 
the thin film preparation method and preparation device of this invention, For example, the 
organic layer which constitutes an organic EL device, the organic layer which constitutes an 
optoelectric transducer, etc. Can apply various devices to creation of the organic and inorganic 
thin film to constitute, and especially, According to wet process, such as dry processes, such 
as the conventional vacuum deposition method, and a spin coat method, membrane formation 
can use conveniently for membrane formation of a difficult material system, and can use by the 
conventional method for film deposition conveniently for creation of the element which has 
various thin film composition, such as difficult laminated constitution and ******. 
[0162] 

the thin film which specifically comprises organic materials of a low molecule or polymers 
according to the thin film preparation method and preparation device of this invention - a 
monolayer - or, It can form by a double layer and, as for the lamination, complete lamination 
and the thin film which can also laminate selectively and locally and comprises an inorganic 
material can also laminate [ complete lamination and ] a monolayer, a double layer, and 
lamination selectively and locally similarly. And it also becomes possible to take various 
laminated structures combining the thin film which comprises these organic materials or an 
inorganic material. Therefore, it is suitably [ for manufacture of the device which consists of 
combination of an organic thin film and an inorganic thin film ] applicable. 
[0163] 

In the thin film preparation method and preparation device of this invention. For example, 1/10 
micrometer, since the thin film of the thickness of nm order can be created, further 1/100 
micrometer, so that it may be called 0.1 micrometer and also 0.01 micrometer, and 0.005 
micrometer, It becomes possible to apply to the thin film which constitutes the organic layer 
which constitutes an organic EL device, the organic layer which constitutes an optoelectric 
transducer, etc. 
[0164] 

in addition - in forming a thin film with the thin film preparation method and preparation device 
of this invention, it is a solution which comprises raw material formed at least and a solvent as 
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the raw material liquid 1 - raw material -- a solvent - the dissolution - or what is necessary is 
just to distribute and in an emulsion or a dispersion state may be sufficient. What is necessary 
is just in the state which raw material and a solvent are mixed and can form aerosol at least. 
[0165] 

the material of versatility [ raw material ], such as organic materials of a low molecule or 
polymers, and an inorganic material, - independence - or it can mix and use. When using an 
inorganic material for raw material from a viewpoint of thin film creation, it is preferred that they 
are particles, and if the inorganic material is an ultrafine particle, it is still more preferred. When 
particle diameter uses an ultrafine particle of 0.1 micrometer or less, according to the particle 
diameter, 0.1 micrometer of thickness and also a 0.01 -micrometer thin film can be obtained. 
[0166] 

As a solvent, as mentioned above, various kinds of fluids, such as an organic solvent and 

water, can be used. 

[0167] 

As for the concentration (raw material /(raw-material + solvent) x100) of the viewpoint of thin 
film creation to the raw material liquid 1 , it is preferred that it is less than 1 % of the weight. 
Since the aerosol to which adhesion (condensation) of the particles of aerosol could be 
decreased and the particle size was equal by making concentration into 1% can be formed, a 
thin film can be formed with high degree of accuracy. And the thin film of 0.1 micrometer of 
thickness and the thickness of the level further called 0.01 micrometer and 0.005 micrometer 
can be obtained. 
[0168] 

Additive agents, such as a surface-active agent, a defoaming agent, a pH adjuster, can also be 

included in raw material liquid if needed. 

[0169] 

By the film which forms membranes, various gases can be used for the carrier gas 13 which 

constitutes the aerosol 15, and it can illustrate inertness, such as nitrogen gas and argon gas. 

It is the same also about the carrier gas 13a which gives carrying force additionally to the 

aerosol 1 5. The kind of gas used for these carrier gas 1 3 and the carrier gas 1 3a may be the 

same, or may differ. 

[0170] 

[Example] 

Next, an example explains this invention further. This example is shown in order to clarify the 

feature of this invention further. 

This invention is not restricted by these examples. 

[0171] 
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(Example 1) 

The organic EL device was created in Example 1 . 
[0172] 

After forming in this entire substrate the ITO film of 160 nm of thickness which serves as the 
anode in sputtering, using a glass substrate as a substrate of an organic EL device, The resist 
material (Tokyo adaptation shrine make, OFPR-800) was applied with the spin coat method, 
the resist film of 10 micrometers of thickness was formed, negatives were exposed and 
developed and the resist film was patterned after a mask and the shape which is 
predetermined. 
[0173] 

Next, this glass substrate was immersed into 60 ** and 50% of chloride, after etching the ITO 
film of a portion in which the resist film is not formed, the resist film was also removed and the 
anode 40 mm in length and 5 mm (glass substrate size = 40 mm x 40 mm) in width was 
formed. 
[0174] 

for 5 minutes [ next, / this patterning board / ultrasonically and ] it is based on a detergent (the 
Furuuchi Chemical Corp. make and SEMIKO -- clean), After [ which is depended on ultrasonic 
cleaning / for 10 minutes / it is based on pure water, ultrasonic cleaning / for 5 minutes / it is 
based on the solution which mixed the hydrogen peroxide solution 1 and the water 5 to the 
ammonia solution 1 (volume ratio), 70 ** pure water ] carrying out washing processing at the 
order of ultrasonic cleaning for 5 minutes, by the nitrogen blower, the moisture adhering to a 
substrate was removed, and it heated further and dried. 
[0175] 

Then, this glass substrate is set to the substrate holder 20 of the thin film preparation device 
shown by drawing 2 . The heater 16 arranged to the wall of the chamber A17 is held at 90 **, 
and a substrate holder is held at 90 ** with the heater 24 built in the substrate holder 20. The 
opening 18 was made into a circle 5 mm in diameter, and set to 10 mm distance of an opening 
and the substrate face which forms membranes. 
[0176] 

From the carrier gas feeding means, the solution which mixed PEDOT 1% in water as raw 
material liquid first was sprayed, while nitrogen gas electrified particles with 4.5 L/min., and a 
60-nm PEDOT thin film was formed on the substrate. Injection was continued for 20 minutes 
until the thickness of the PEDOT thin film was set to 60 nm, moving the substrate holder 20 in 
X and the direction of Y on the conditions that the distance from the opening 18 becomes 
fixed, at this time. 
[0177] 

Next, passing only carrier gas by 3 L/min, with the heater 24 built in the substrate holder 20, 
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temperature up of the substrate is carried out even to 200 **, and it is held for 10 minutes. 
Then, the heater 24 is turned off, and it is neglected until a substrate and a substrate holder 
will be 60 **, passing nitrogen gas. 
[0178] 

If a substrate falls to a room temperature, the 0.005% tetrahydrofuran (it abbreviates to THF 
hereafter.) solution of methoxy-ethyl **********.**** phenylenevinylene (MEH-PPV) which is a 
polymer material will be used as raw material liquid, A 100-nm MEH-PPV thin film was formed 
on the substrate by spraying nitrogen gas for 40 minutes by the same operation. It cools 
passing nitrogen gas until substrate temperature becomes a room temperature. 
[0179] 

LiF by 5-mm width in the direction which intersects perpendicularly with the anode in the MEH- 
PPV thin film upper part in the state where moved the glass substrate 34 in the resistance 
heating evaporation apparatus after that, and it decompressed to the degree of vacuum below 

2x10" 6 Torr 2 nm, The organic EL device as shown by drawing 6 (5 mm x 5 mm) by furthermore 

forming 100 nm of aluminum in the upper part was obtained. 

[0180] 

Thus, the result of having measured the electrical property of the formed organic EL device is 
shown in drawing 8 and drawing 9 . Drawing 8 is a graph which shows the voltage of the 
organic EL device of Example 1 , and the relation of luminosity. 

Drawing 9 is a graph which shows the relation of the current density and luminosity of the 
organic EL device of Example 1. 

It was [ in the luminescence starting potential 15V and 22V ] 10 cd/m 2 in 0.7 cd/m 2 and 100 

mA/cm 2 at 50 cd/m 2 and 10 mA/cm 2 . 
[0181] 

When the thickness distribution data of the PEDOT thin film and the MEH-PPV thin film simple 
substance was furthermore measured, it went into **1% of within the limits, respectively in the 
field (38 mm x 38 mm) in a substrate (40 mm x 40 mm). 
[0182] 

When surface roughness was measured by AFM (atomic force microscope) of Seiko 

Instruments, RMS was about 8 nm in the area of 15 micrometer**. 

[0183] 

(Example 2) 

The optoelectric transducer was created in Example 2. 
[0184] 

for 5 minutes [ first / a glass substrate / ultrasonically and ] it is based on a detergent (the 
Furuuchi Chemical Corp. make and SEMIKO -- clean), After [ which is depended on ultrasonic 
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cleaning / for 10 minutes / it is based on pure water, ultrasonic cleaning / for 5 minutes / it is 
based on the solution which mixed the hydrogen peroxide solution 1 and the water 5 to the 
ammonia solution 1 (volume ratio), 70 ** pure water ] carrying out washing processing at the 
order of ultrasonic cleaning for 5 minutes, by the nitrogen blower, the moisture adhering to a 
glass substrate was removed and it dried. 
[0185] 

Next, after forming the ITO film of 160 nm of thickness on a glass substrate by sputtering 
process, applying a resist material (Tokyo adaptation shrine make, OFPR-800, 20cp) with a 
spin coat method, forming a 10-micrometer-thick resist film on an ITO film, and passing a 
predetermined mask after baking powder for 20 minutes at 85 ** - exposure - negatives were 
developed further and the resist film was patterned. 
[0186] 

Next, this glass substrate was immersed into 60 ** and 50% of chloride, after etching the ITO 
film of a portion in which the resist film is not formed, the resist film was also removed and an 
ITO film 40 mm in length and 5 mm (glass substrate size = 40 mm x 40 mm) in width was 
formed. 
[0187] 

Then, this glass substrate was set in the thin film preparation device shown by drawing 2 like 
Example 1 , the raw material liquid which made water distribute PEDOT 1% first was sprayed 
with nitrogen gas, and a 60-nm PEDOT thin film was formed on the substrate. Next, 100-nm 
MEH-PPV and the film mixture (photoelectric conversion film) of C60 were formed on the 
substrate by changing the 0.01 wt% dissolution and the fullerene C60 into the mixed solution 
scattered by 0.05wt%, and spraying raw material liquid for MEH-PPV on diethylether with 
nitrogen gas similarly. 
[0188] 

LiF by 5-mm width in the direction which intersects perpendicularly with the anode in the 
photoelectric conversion layer upper part in the state where moved the glass substrate in the 
resistance heating evaporation apparatus after that, and it decompressed to the degree of 

vacuum below 2x10" 6 Torr 2 nm, The optoelectric transducer (5 mm x 5 mm) as furthermore 
formed the negative pole in the upper part by forming 100 nm of aluminum and shown by 
drawing 7 w as obtained. 
[0189] 

Thus, the result of having measured the electrical property of the formed optoelectric 
transducer is shown in drawing 10 . Drawing 10 is a graph which shows the electrical property 
of the optoelectric transducer of Example 2. 
[0190] 

Thus, also in the optoelectric transducer using unembellished fullerene as an electronic 
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receptiveness material, the efficient transfer characteristic of open end voltage =0.70V, short- 

circuit current =4.5 mA/cm , and fill-factor =0.50 was able to be acquired. Exposure conditions 

are AM1.5. 

[0191] 

[Effect of the Invention] 

as mentioned above, according to this invention, it cannot do in a spin coat method - 
distinguishing by different color with (patterning) - it is easily possible and the high cost by 
enlargement of a device is not caused like a vacuum deposition method to a large area 
substrate. 
[0192] 

Therefore, while being able to extend the selectivity of the functionality thin film material which 
this invention can form materials which have formed membranes with neither a vacuum 
deposition method nor a spin coat method, such as a luminescent material and a photoelectric 
conversion material, and is used for an electron device, The preparation method and 
preparation device of a thin film which enable creation of a highly efficient electron device can 
be provided. 

[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the 1st thin film preparation device by the embodiment of 
the invention 1 

[Drawing 2] The schematic diagram of the 2nd thin film preparation device by the embodiment 
of the invention 1 

[Drawing 3] The schematic diagram of the thin film preparation device by the embodiment of 
the invention 2 

[Drawing 4] The schematic diagram of the thin film preparation device by the embodiment of 
the invention 3 

[Drawing 5] The schematic diagram of the thin film preparation device by the embodiment of 
the invention 4 

[Drawing 6] The conceptual perspective view showing the example of composition of the 
organic EL device created using the thin film preparation method of this invention 
[Drawing 7] The conceptual perspective view showing the example of composition of the 
optoelectric transducer created using the thin film preparation method of this invention 
[ Drawing 8]The graph which shows the voltage of the organic EL device of Example 1 , and the 
relation of luminosity 

[Drawing 9] The graph which shows the relation of the current density and luminosity of the 
organic EL device of Example 1 

[Drawing 10] The graph which shows the electrical property of the optoelectric transducer of 
Example 2 
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[Description of Notations] 

1 Raw material liquid 

1a Raw material liquid tank 

2 Pump 

3, 6, and 6a Regulator 

4, 7, and 7a Flow instrument 
5 5a Compressor 

8 8a High voltage power supply 

9 Controller 

10 The head for electrification 

11 Nozzle 

12 12a Insulator 

13 13a Carrier gas 

14 Carrier gas feed hopper 

15 Aerosol 

16 Heater 

17 Chamber A 

18 Opening 

19 Substrate 

20 Substrate holder 

20a Substrate holder transportation device 

21 Chamber B 

22 Ground 

23 Exhaust port 

24 Heater 

25 Nebulizer 

26 Nozzle 

27 Insulator 

28 The electrode plate for classification 

29 and 30 Aerosol particles 

31 Raw material liquid supply line 

32 Carrier gas supply line 
40 Antisticking film 

50 50a Gas tank 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 41 




[Drawing 5] 
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[Drawing 6] 



39 




[Drawing 7] 



http://www4.ipdlinpit.go jp/cgi-bin/tran_web_cg^ 2/26/2008 



JP,2004-160388,A [DRAWINGS] 



Page 5 of 6 



41 




t 

[Drawing 8] 
aft A 

(cd/m 2 ) 




0 5 10 15 20 25 30 



[Drawing 9] 



as A 

(cd/m 2 ) 



10 

1 



0-1 




0 10 1 10° 10' 10 2 

(mA/cm*) 



[Drawing 10] 
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[Written amendment] 

[Filing date]November 9, Heisei 17 (2005.1 1 .9) 
[Amendment 1] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]The name of an invention 
[Method of Amendment]Change 
[The contents of amendment] 

[Title of the lnvention]An organic electroluminescence element, an optoelectric transducer 
which were created with a preparation method of a thin film, a preparation device, and this 
preparation method 
[Amendment 2] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]Claim 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 

[Claim 1] It is a preparation method of a thin film which aerosol-izes raw material liquid, heats 
said aerosol, makes it deposit on a substrate, and forms a thin film, 
A preparation method of a thin film passing carrier gas to said substrate direction, and 
conveying said aerosol. 

[Claim 2]lt is a preparation method of a thin film which aerosol-izes raw material liquid, heats 

said aerosol, makes it deposit on a substrate, and forms a thin film, 

A preparation method of a thin film classifying particles of said aerosol. 

[Claim 3]A preparation method of the thin film according to claim 2 making electrostatic force 

act on said aerosol, and classifying it in it. 

[Claim 4]lt is a preparation method of a thin film which aerosol-izes raw material liquid, heats 
said aerosol, makes it deposit on a substrate, and forms a thin film, 
A preparation method of a thin film producing potential difference between said aerosol and 
said substrate. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 2/26/2008 



Page 3 of 7 



[Claim 5]A preparation method of the thin film according to claim 4 giving potential to said 
substrate. 

[Claim 6]A preparation method of a thin film given in claim 1 electrifying said aerosol - 5 any 1 
paragraphs. 

[Claim 7]lt is a preparation method of a thin film which aerosol-izes raw material liquid, heats 
said aerosol, makes it deposit on a substrate, and forms a thin film, 
A preparation method of a thin film carrying out electrostatic atomization of said raw material 
liquid, and aerosol-izing it. 

[Claim 8]A preparation method of a thin film given in claim 1 making a solvent contained in said 

aerosol evaporate thoroughly, and making it deposit on a substrate - 7 any 1 paragraphs. 

[Claim 9]A preparation method of a thin film given in claim 1 making a little solvents contained 

in said aerosol remain, and making it deposit on a substrate - 7 any 1 paragraphs. 

[Claim 10]A preparation method of a thin film given in claim 1 , wherein concentration of said 

raw material liquid is less than 1 % of the weight - 9 any 1 paragraphs. 

[Claim 11]A preparation method of a thin film given in claim 1 for which said raw material liquid 

is characterized by particle diameter including 0.1 micrometer or less of inorganic ultrafine 

particle material - 9 any 1 paragraphs. 

[Claim 12]A preparation method of the thin film according to claim 1 1 , wherein said inorganic 
ultrafine particle material is a fluorescent material. 

[Claim 13]A preparation method of the thin film according to claim 1 to 10, wherein said raw 
material liquid includes a carbon material. 

[Claim 14]A preparation method of a thin film given in claim 1 creating two or more sorts of thin 
films on said substrate by performing thin film creation of multiple times - 13 any 1 paragraphs. 

[Claim 15]A preparation method of a thin film given in claim 1 which carries out mixing or 
making it distribute or dissolve and creating an organic thin film of an organic 
electroluminescence element for organic materials to said raw material liquid with the feature - 
14 any 1 paragraphs. 

[Claim 16]A preparation method of a thin film given in claim 1 which carries out mixing or 
making it distribute or dissolve and creating an organic thin film of an optoelectric transducer 
for organic materials to said raw material liquid with the feature - 14 any 1 paragraphs. 
[Claim 17]A preparation device of a thin film characterized by comprising the following. 
A raw material liquid feeding means which supplies raw material liquid. 
A carrier gas feeding means which supplies carrier gas. 

An aerosol formation means which carries out formation spraying of the aerosol from raw 
material liquid supplied from said raw material liquid feeding means and a carrier gas feeding 
means, and carrier gas. 
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An addition carrier gas feeding means which spouts carrier gas which adds carrying force to 
aerosol sprayed from said aerosol formation means, a heating method which heats aerosol 
sprayed from said aerosol formation means, and a substrate holding means holding a 
substrate which material included in said aerosol deposits. 

[Claim 18]A preparation device of a thin film characterized by comprising the following. 
A raw material liquid feeding means which supplies raw material liquid. 
A carrier gas feeding means which supplies carrier gas. 

An aerosol formation means which carries out formation spraying of the aerosol from raw 
material liquid supplied from said raw material liquid feeding means and a carrier gas feeding 
means, and carrier gas. 

A heating method which heats aerosol sprayed from said aerosol formation means, an electric 
field generating means which electrostatic force is made to act on particles of aerosol sprayed 
from said aerosol formation means, and is classified, and a substrate holding means holding a 
substrate which material included in said aerosol deposits. 

[Claim 19]A preparation device of a thin film characterized by comprising the following. 
A raw material liquid feeding means which supplies raw material liquid. 
A carrier gas feeding means which supplies carrier gas. 

An aerosol formation means which carries out formation spraying of the aerosol from raw 
material liquid supplied from said raw material liquid feeding means and a carrier gas feeding 
means, and carrier gas. 

A heating method which heats aerosol sprayed from said aerosol formation means, a substrate 
holding means holding a substrate which material included in said aerosol deposits, and a 
potential grant means to give potential to said substrate and to produce potential difference 
between said aerosol and said substrate. 

[Claim 20]A preparation device of a thin film given in claim 17 provided with an electrifying 
means which electrifies said aerosol - 19 any 1 paragraphs. 

[Claim 21 ]A preparation device of a thin film given in claim 17 provided with a substrate- 
heating means to heat said substrate - 20 any 1 paragraphs. 

[Claim 22]A preparation device of a thin film characterized by comprising the following. 
A raw material liquid feeding means which supplies raw material liquid. 
A carrier gas feeding means which supplies carrier gas. 

An electrostatic atomization means which forms and carries out electrostatic atomization of the 
aerosol from raw material liquid supplied from said raw material liquid feeding means and a 
carrier gas feeding means, and carrier gas. 
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A heating method which heats aerosol sprayed from said aerosol formation means, and a 
substrate holding means holding a substrate which material included in said aerosol deposits. 

[Claim 23]A preparation device of a thin film given in claim 17 provided with a chamber which 
isolates a channel of aerosol which results in deposition in said substrate from said aerosol 
formation with the external world - 22 any 1 paragraphs. 

[Claim 24]A preparation device of the thin film according to claim 23, wherein an outer wall of 
said chamber is equipped with said heating method. 

[Claim 25]A preparation device of a thin film given in claim 23, and 24 any 1 paragraphs, 
wherein a channel of said aerosol becomes narrow between a position in which aerosol is 
formed, and said substrate. 

[Claim 26]A preparation device of a thin film given in claim 23 providing an antisticking film 
which prevents adhesion of aerosol to a wall of said chamber - 25 any 1 paragraphs. 
[Claim 27]A preparation device of a thin film given in claim 17, wherein said substrate holding 
means is movable or pivotable in three dimensions - 26 any 1 paragraphs. 
[Claim 28]A raw material liquid feeding means which supplies raw material liquid, and a carrier 
gas feeding means which supplies carrier gas, An aerosol formation means which carries out 
formation spraying of the aerosol from raw material liquid supplied from said raw material liquid 
feeding means and a carrier gas feeding means, and carrier gas, A heating method which 
heats aerosol sprayed from said aerosol formation means, and the 1st chamber that has 
arranged said aerosol formation means inside at least, and equipped the end with an opening, 
A substrate holding means holding a substrate which material included in said aerosol 
deposits, and said substrate holding means are arranged inside, and it has said 1st chamber 
and the 2nd connected chamber via said opening, 

An addition carrier gas feeding means which spouts carrier gas which adds carrying force to 
aerosol sprayed from said aerosol formation means inside said 1st chamber, A preparation 
device of a thin film having at least one means among electrostatic atomization means ** 
possessing an electric field generating means which makes electrostatic force act on particles 
of aerosol sprayed from said aerosol formation means, and classifies it to them, and an 
electrifying means which electrifies aerosol for said aerosol formation means. 
[Claim 29]A potential grant means to give potential to said substrate and to make an inside of 
said 2nd chamber produce potential difference between said aerosol and said substrate, A 
preparation device of the thin film according to claim 28 having at least one means among 
substrate moving means ** which make movable, inclination possibility of, or pivotable a 
substrate-heating means to heat said substrate, and said substrate. 
[Claim 30]A preparation device of a thin film given in claim 28, and 29 any 1 paragraphs, 
wherein a channel of said aerosol which comprises a wall of said 1st chamber becomes 
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narrow by said opening. 

[Claim 31 ]A preparation device of a thin film given in claim 28 which said heating method is 
arranged so that an outer wall of said 1st chamber may be covered, and is characterized by 
heating between said openings from a position in which said aerosol is formed at least - 30 any 
1 paragraphs. 

[Claim 32]A preparation device of a thin film given in claim 28 providing an antisticking film 

which prevents adhesion of said aerosol to a wall of said 1st chamber - 31 any 1 paragraphs. 

[Claim 33] An organic electroluminescence element providing a thin film created by claim 1-16 

any 1 paragraphs with a preparation method of a thin film of a statement. 

[Claim 341 An optoelectric transducer providing a thin film created by claim 1-16 any 1 

paragraphs with a preparation method of a thin film of a statement. 

[The amendment 3] 

[Document to be AmendedJSpecification 
[ltem(s) to be Amended]0001 
[Method of Amendment]Change 
[The contents of amendment] 
[0001] 

[Field of the Invention] 

this invention belongs to the production technology field of a thin film, and relates to the 
organic electroluminescence element and optoelectric transducer which were created by the 
preparation method of the preparation method of the functionality thin film for creating an 
organic or inorganic light-emitting device, a photoelectric conversion device, etc. especially, a 
preparation device, and a functionality thin film . 
[Amendment 4] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0042 
[Method of Amendment]Change 
[The contents of amendment] 
[0042] 

The invention according to claim 32 is characterized by providing the antisticking film which 
prevents adhesion of aerosol to the wall of the 1st chamber in claims 28-31 , and prevent 
adhesion in the chamber of aerosol, and. The quantitative loss of the aerosol supplied to a 
substrate is controlled, and a membrane formation rate improves. 
The invention according to claim 33 is the organic electroluminescence element which 
provided the thin film created by claim 1 - 16 any 1 paragraphs with the preparation method of 
the thin film of a statement. In an organic electroluminescence element, although there was a 
luminescent material which has formed membranes with neither a vacuum deposition method 
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nor a spin coat method conventionally, by this, various luminescent materials can be formed 
and the selectivity of functionality thin film material can be extended. Improvement in a 
membrane formation rate can be aimed at. 

The invention according to claim 34 is the optoelectric transducer which provided the thin film 
created by claim 1-16 any 1 paragraphs with the preparation method of the thin film of a 
statement. In an optoelectric transducer, although there was a photoelectric conversion 
material which has formed membranes with neither a vacuum deposition method nor a spin 
coat method conventionally, by this, various photoelectric conversion materials can be formed 
and the selectivity of functionality thin film material can be extended. Improvement in a 
membrane formation rate can be aimed at. 



[Translation done.] 
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